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SNOWFAST LINE 


% a cold plastic line 

* permanently anchored 

* long-life 

* high efficiency maintained 


NOW - Low Priced 


APPLIED AT HIGH SPEED 
BY OUR MACHINES 
Snowtast Master 
Snowfast Junior 


Snowtast Cross 


Long Experience Seven Patent Applications 


SNOWFAST ESTABLISHMENT 


Postbox 34757 _ Vaduz _ Liechtenstein 


TRAFFIC ENGINEERING | 








NG 





Zn 





: 
i 
4 


Aaa 


ETE EGR PEE NINES 


Standardize on STIMSONITE 


FOR EVERY SIGNING AND MARKING REQUIREMENT 












Stimsonite sealed reflectors 
have greater visibility at night 
than any other reflectorized ma- 
terial because their unique de- 
sign returns more of the light 
received from headlamps back to 
the driver. 

And assembled in embossed alu- 
minum letters, numerals and sym- 
bols against contrasting back- 
grounds they have maximum day- 
light visibility as well. Here are only 
a few of the most widely used 
Stimsonite signing devices. All are 
non-fading and weatherproof. All can 
be applied without special tools or 


fasteners. All will give you long-term Seea b it y 
efficiency and economy. Next time signs ope 
are in order—order Stimsonite. : R ea d a 8) I j t y 
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Center-Mount Reflectors—for easy attach- 
ment to any flat surface. Acrylic reflectors are 
hermetically sealed in aluminum housings 
with grommeted center holes. 134” and 314” 
dias. Crystal, Red, Yellow, Green. 


Cutout letters, numbers, symbols, borders — 
alphabets from 4” to 24” tall, of embossed white- 
enameled aluminum’ preassembled with 
Stimsonite reflectors. Conform to Federal Manual. 


Markers; clusters and arrows—for T-intersections, 
dead ends, center piers, islands, etc. Red, Yellow, @ 
Green or Crystal. 


Delineators—mounted in heavy duty housings for at- 
tachment to steel or wooden posts. 1, 2, 3, 5 or 7 re-@ « o& 
flectors per housing. Red, Yellow, Green or Crystal. 


| STIMSONITE SIGNAL DEVICES (Aa, 
(ESHA ELASTIC STOP NUT CORPORATION OF AMERICA 
1027 NEWARK AVENUE: ELIZABETH 3. NEW JERSEY 
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Doc, 

It all started when 
I couldn’t get this 
Duncan V.I.P. open! 


uf THE ONLY THING VANDALS 
GET FROM THE DUNCAN 
V.).>.* IS A COMPLEX! 


Outstanding results obtained from installations in 
oh ssine 2 highly vandalized areas prove that only the 
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a ag Duncan V.I.P. mefer offers genuine security to 
meter revenue. 


Patented sealed coin box system continues 
Duncan’s maximum protection to collected revenue 
from meter location to city collector office. 
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round tapered 
aluminum 


Lighting Standards 
by 
KERRIGAN 


















To keep pace with the growing market, we are 
now manufacturing seamless, round tapered 
aluminum lighting standards for street, highway 
and area lighting . . . in addition to our line of 
steel and aluminum octagonal shafts. 


Full data catalog for the new line is now available. 
Send for your FREE copy NOW! 


Address: Dep’t. T-10 


KERRIGAN IRON WORKS COMPANY 


SHVILLE, TENNESSEE 
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Frankly Speaking... 





—— ENGINEERS, in discussing their profession, are inclined to spend con- 
siderable time reviewing their past accomplishments. This is done | am sure only 
because some believe that it is necessary to convince those outside the traffic engineer- 
ing field that this profession is firmly established and can now stand on its own. 
However, the facts indicate that this relatively young profession has gained prestige 
and acceptance and it is no longer necessary to dwell on the past; it is more important 
to concern ourselves with the present and to look into the future. 

As we look to the future, I think that there are two areas of concern which 
are extremely important. The first relates to co-operation with other agencies. The 
traffic engineer faces a future that will give him an unusual opportunity to demonstrate 
his technical competence, his common sense and his imagination. We have just begun 

to scratch the surface on what traffic engineering can do. 

We have reached the point where the highway engineer, the planner, and the 
road-building industry consider the traffic engineer as an integral part of the traffic 
planning team. Our counsel and advice is being sought by those who have the 
responsibility for developing new, modern, controlled access facilities. 

It has been recognized that the traffic engineer must operate the traffic facilities 
of this nation, and that from his operating experience and technical knowledge he is 
able to advise and suggest construction features and control measures that will make 
these new facilities considerably safer and more efficient. He is able to point out how 
changes in traffic patterns will create new problems on existing street systems that 
will require new answers. Now that the role of the traffic engineer has been established, 
I am concerned that we make the most of this opportunity to co-operate with others 
who have some responsibility in this area. 

Thus again, as we look to the future we see a multitude of problems confronting 
the traffic engineering profession. This we should welcome because it will serve to 
stimulate and challenge us and will give us an opportunity to demonstrate what the 
profession can do. We are too few in numbers, however, to handle the problems 
adequately and this is the second area of concern—what can be done to induce quali- 
fied young men to enter the traffic engineering profession. We need to engage in con- 
siderably more study and research than is being conducted currently. To do this will 
require additional personnel. We must fill the vacancies that now exist in established 
traffic engineering agencies and we must provide professionally qualified traffic en- 
gineers for those cities and counties which are just now beginning to realize that they 
should retain such personnel. 

It is my hope that during the coming year we can deal effectively with these 

: two matters of concern. It is probable that it will be necessary only to indicate our 

willingness to co-operate to accomplish the first; the second depends on our ability 

to devise an effective program for dealing with this important problem. 


. ALGER F. Mato 
‘ President 
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HAZARDS 
CANT 
HIDE 
IN THE 
DARK... 









Approach this Jackson, Mississippi intersection 
in daylight or darkness . . . you’re instantly aware 
of the sharp delineation of curbs and traffic islands 

. barrier boards and bridge abutments. Bright 
by day ... brilliant by night . . . these traffic haz- 
ards are reflectorized with Cataphote V-S-R . 
Vertical Surface Reflectorization. 

Available in kit form, Cataphote V-S-R con- 
sists of specially formulated bead binder (white 


CATAPHOTE 


TOLEDO 10, OHIO 


NW eas } 
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or yellow), automatic air operated applicator and 


WP 


Cataphote ‘101” extra high intensity glass - 


spheres. Easily applied, V-S-R is one of the great- 
est aids you can provide the motoring public. 
Men who lead the way in traffic control have 
been quick to recognize the safety values of 
Cataphote V-S-R . .. and use it extensively. 
V-S-R can help you be a pace setter, too. For 
more information, write for Catalog V-160. 


CORPORATION 


JACKSON, MISSISSIPPI 


In Canada: CATAPHOTE/CANADA LTD. P.O. Box 727+ Brantford, Oniario 


MANUFACTURERS OF REFLECTIVE TRAFFIC PRODUCTS 








traffic control by RADIO 


“Splendid results , throughout the city and particularly on the 
main arteries . , .” are being achieved in Washington, D.C. with 
the new Radio Traffic Control System, according to Engineer 
Commissioner Alvin Welling. 


Motorola now offers you greater traffic control efficiency, flexibility 
and economy—city-wide or individual intersection control from a 
central station. 

Efficiency . . . high speed, high capacity automatic programming 
supplemented by instantaneous pushbutton control of any function. 
Flexibility . . . programs can be changed instantly when required. 
Intersection units can be easily relocated. Expansion simply requires 
the addition of intersection units. 

Economy .. . radio provides control at less cost per intersection and 
at far greater distances from the central control point. 

Reliability . . . completely transistorized intersection units, com- 
bined with modular plug-in construction, facilitate servicing, inter- 
changing of components, and additions. 

‘Proved on-the-job, radio control stands ready to help you meet 


rapidly mounting traffic problems, simply and economically. Let 
us show you how. 








NIE VAL: 
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; EAGLE SIGNAL COMPANY, Municipal Division 
EAGLE SIGNAL © Moline, Illinois rere, eee ee 
£ DvtBHin OF ik GAMENEL: CokbUny, A & w, WIA OMS Vian Please send me be 8 8 specifications on the new EAGLE 
ET150 Two-Phase, Full-Actuated, Volume-Density Controller. 
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Designing Better Freeways 


Aasuo DEFINES A FREEWAY as a divided arterial high- 
way for through traffic with full control of access and 
generally with grade separations at intersections. Actually, 
this is more of a statement of how freeway characteristics 
are obtained rather than a definition of the actual facility. 
A more general and perhaps more expressive definition of 
a freeway is a roadway which allows free flow of motor 
vehicle traffic. We have low volume, two-lane desert roads 
which allow this free flow of traffic, and we often say about 
them, “This is for all practical purposes a freeway.” This 
free flowing facility is what we are truly designing for. 

Sometimes traffic engineers refer to the traffic stream 
or flow as in hydraulics. Actually, the traffic stream is the 
movement along the road of a series of particles. These 
particles are self-propelled vehicles directed by intelligent, 
skillful individuals. 

Where volumes are very low, traffic truly consists of 
individual particle movement. As volumes increase, the 
trafic stream may take on some of the characteristics of 
a liquid; and under extreme volume conditions, gaps 
reach what drivers feel is an irreducible minimum, and 
trafic movement may act like particles of sand being forced 
through a tube. Because of these changing characteristics, 
a particular design may be satisfactory under very heavy 
trafic conditions, where speeds are slow. perhaps artificially 
controlled, and drivers alert; but may be entirely unsatis- 
factory under light, high-speed, less alert driver conditions, 
and vice versa. 

There are also important psychological factors involved 
in the trafic operation of freeways and interchanges. Cor- 
nell University has found that reaction time varies from 
approximately 14/100 of a second to familiar stimuli to 
from one to two seconds where interpretation and judgment 
are required. The ability of the human being to improve 
reaction time by learning and conditioning is evidenced 
by the fact that most people can learn to play a musical 
instrument and participate as a member of a band or 
orchestra. On the other hand, in an environment of un- 
expected or unpracticed situations, the response to stimulus 
may take two or more seconds. Thus, it seems clear that 
the driver can respond to familiar stimuli with almost 
no lost time, but there is a considerable lag in response to 
unusual or unfamiliar situations. 


Part of highway design criteria must be that the driver 
be confronted with a minimum number of simultaneous 


Based on a talk given at Institute of Traffic Engineers Freeway Opera- 
tions Seminars at Santa Barbara June 1959 and at Denver November 1959 
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By George A. Hill 
District Engineer, District VII 
(Formerly Ass’t. Engineer of Design) 
California Division of Highways 


choices and that ample warning be given in unusual situ- 
ations or circumstances. 

The traffic operational characteristics of a particular 
facility will vary with the traffic volume, physical char- 
acteristics, and psychological conditions which are pre- 
sented to the driver. Proper design should consider all of 
these factors. 

California has been constructing interchanges for over 
20 years. During this period we have constructed a number 
of designs from which we have learned very definite 
lessons. 

One of the early interchanges constructed in the State 
of California was the distribution structure which was 
constructed at the east end of the San Francisco-Oakland 
Bay Bridge (Figure 1). 








Figure 1 
Original Distribution Interchange at east end of SFOBB. Note weaving 
sections. 


This interchange provides for trafic movements between 
the San Francisco-Oakland Bay Bridge and also the inter- 
section of Highways U. S. 40 and U. S. 50. The original 
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interchange was completed in 1936. This interchange was 
a split three-level structure; and in order to minimize con- 
struction costs, two of the major cross movements were 
handled by weaving sections. These weaving sections were 
approximately 550 feet in length. 

During the first ten to fifteen years, the structure gave 
adequate traffic service, although there was always some 
public criticism of the weaving section because of the 
uncomfortable feeling of drivers making this weave (Fig- 
ure 2). 





Figure 2 
Distribution Interchange under revision. 


Soon after World War II, traffic increased to such an 
extent that it was necessary to revise this interchange to 
increase its capacity and to eliminate the weaving section 
which had become an accident generator. A design was 
developed which eliminated these weaving sections, and 
construction was completed in 1955. 

The interchange as presently revised has completely 
eliminated the weave and provides additional capacity 
through the interchange (Figure 3). 





Figure 3 
Revised Distribution Interchange completed in 1953. 


At the present time the interchange is accommodating 
approximately 150,000 vehicles per day, and it is esti- 
mated that it will probably satisfactorily handle an ulti- 
mate capacity of 250,000 cars per day. 
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Another of our early designs is the Mission Valley 
Interchange, which is located in San Diego County. This 
interchange was constructed in 1948 (Figure 4). 


nar a eainaemmalll 


Figure 4 
Original Mission Valley Interchange in San Diego County. 


The interchange provided four direct right-turn move- 
ments and four semi-direct left-turn connections. In order 
to provide these left-turn connections, two weaving sections 
were required. Because of the enormous increase in traffic 
at this interchange and because operational difficulties de- 
veloped at the major weaving sections, it became necessary 
to revise the design at this location. 

The primary revision consists of providing additional 
lanes on all through movements and the elimination of 
the major weaving sections (Figure 5). 





‘ : 4 
Revised Design of ° 
Mission Valley Inter e rf 

Q 

® 
be 
oe 
Figure 5 


Revised Mission Valley 


Interchange. 


In the revised design the direct connections have been 
retained for two of the left-turn movements, but it was 
necessary to introduce loops in order to provide for the 
other two left-turn movements and eliminate the major 
weaving sections. This revised interchange has just been 
completed and opened to trafic. 

We have generally found from our experience with 
this type of interchange that the introduction of a weaving 
section at the interchange between major freeways to pro- 
vide for left-turn movements is not satisfactory. It is also 
imperative that weaving sections on any portion of our 
freeway between on- and off-ramps should be carefully 
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scrutinized to make sure that they provide adequate ca- 
pacity for anticipated on-off volumes. The weaving prob- 
lem may also be of major consequence in metropolitan 
freeways where the distance between on- and off-ramps is 
not great and traffic volumes are extremely high. 

Figures 5A and 5B show some designs that eliminate 
weaves by braiding the ramps. 





Figure 5A 
Hollywood Freeway in L. A. Note braided ramps. 





Figure 5B 
Hollywood Freeway in L. A. Note braided ramps. 


The use of shoulders on the right-hand side of the 
roadway is almost universally accepted and especially on 
heavily traveled divided freeways. Shoulders on the left 
are becoming a necessity and even in curbed medians, 
where shoulders are not available, use of the median for 
refuge purposes is not unusual as shown in Figure 6. 

Our present policy is to provide a 5-foot all-weather 
shoulder on the left on all four- and six-lane freeways. 
and an eight-foot paved shoulder on the left on eight-lane 
freeways (Figure 7). 

Recommended median slopes are 10:1, so that for all 
practical purposes, the present California practice is that 
full emergency shoulders are available on all divided free- 
ways. 

The next lesson occurred on the Eastshore Freeway in 
Oakland at the southbound off-ramp at 42nd Avenue. 42nd 
Avenue is a major city street with which it was necessary 
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Figure 6 
Use of narrow curbed median for car refuge. 





Figure 7 
All weather full width inside and outside shoulders on freeways. 





Figure 8 
42nd Ave. Interchange. Note 3 choices for southbound movement. 


to make connection, and the city had a planned major 
improvement which ran approximately parallel and ad- 
jacent to 42nd Avenue, which also required connection 
from the freeway (Figure 8). 
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In the original design, the inside off-ramp provided a 
very inviting movement, giving preference to this move, 
although in actual operation the major movement was the 
through movement along the Eastshore Freeway. The ap- 
proaching driver had three choices presented to him al- 
most simultaneously. This design caused considerable difh- 
culty in operation. A revision was made that resulted in 
the elimination of the two deficiencies of the original de- 
sign (Figure 9). 


42nd Ave. Southbound Off-Ramp. 


Revised 


Note: Preference to through movement. Distance provided between 
noses. Definite turning movement required on inside off-ramp. 


Original 


Note: Inviting off-ramp movement giving equal preference to this 
move. Also simultaneous decision required by proximity of 
off-ramp noses. 


Figure 9 


The left-turning movement requires positive turning 
action by the driver and the through route is easily rec- 
ognizable. This revision also offset the noses and provides 
the driver with additional time between points of decision, 
making it necessary for him to make only one decision 
at a time. Advance signing was also greatly improved 
(Figure 10). 


a te 


Figure 10 
Signing for southbound movement at 42nd Ave. Interchange. 


Figure 11 shows the required distances between points 
of decision: On the freeway where operating speeds are 
higher, we require a minimum distance of 1,000 feet. On 
ramps where speeds are lower, 600 feet is acceptable. 

Another design problem which frequently arises is 
the problem of the location of an interchange in the im- 
mediate vicinity of an existing complicated street inter- 
section pattern. Sometimes it may appear logical to locate 
an interchange in the immediate vicinity in the intersection 
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600’ Misinem 


DESIRABLE DISTANCE BETWEEN 
POINTS OF DECISION 


Figure 11 


of major streets, as these are generally major traffic dis- 
tributors. However. the addition of the freeway itself and 
the necessary ramps greatly complicates the existing inter- 
section, and a difficult traffic problem generally arises. 
Figure 12 shows the intersection of the North Sacramento 
Freeway and Marconi Avenue, with the rather complicated 
street pattern which converges on the interchange. This 
case required extensive and complicated signalization for 
its operation. 


Figure 12 
Multiple intersections at Marconi Ave. Interchange. 


Figure 13 shows the interchange on the Hollywood 
Freeway at Barham Boulevard, where a northbound off- 
ramp terminated at the intersection of two more or less 
parallel facilities. In this case, it was necessary to close 
the off-ramp and provide service by relocating the off-ramp 
south of Barham Boulevard and connecting it into the 
parallel frontage road. This eliminated one leg in this com- 
plicated intersection. 

Another design problem with which we have been con- 
fronted results from the location of the freeway parallel 
to and adjacent to another barrier type facility, such as 
a railroad. In the past, with the railroad providing a 
barrier which had already severed the area and would 
provide an economical means of access control, location 
parallel and adjacent to the railroad of ordinary highways 
or expressways had considerable advantage. When the 
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Figure 13 
Complex intersection at Barham Ave. Interchange on the Hollywood 
Freeway. 


highway type of facility was improved to full freeway 
standards, the problems of providing satisfactory inter- 
changes adjacent to the railroad were of such magnitude 
that at many times it was more economical to relocate 
away from the railroad. Figure 14 shows one case where 
the highway was relocated away from the railroad in order 
to provide a satisfactory interchange with a local cross road. 
This type of interchange treatment retains the grade cross- 
ing of the railroad and the local road; however, it provides 
a type of facility that, if in the future it becomes necessary 
to separate the local road and the railroad, it will be pos- 
sible to do so. 


Ralroawd 






frontage Rows 


Jacktone Road /nterchange 


Figure 14 


Figure 15 shows a diamond-type interchange where 
the freeway is elevated and parallels the railroad. This 
provides a reasonably satisfactory interchange. However, 
it is almost impossible in the future ever to separate the 
local road and the railroad crossing. Where the railroad 
traffic is heavy or of high speed or where the cross road 
traffic is heavy, it is now our policy as part of the inter- 
change to initially separate the local road and the railroad 
(Figure 16). 
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County Road Interchange 


County Road and Railroad Intersect af Grade 
Figure 15 
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County Road Interchange 


with Separation at the Railroad 
Figure 16 


An interchange commonly called the “Buhach” type. 
named after the county road which crossed the freeway, 
is an interesting type (Figure 17). 
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Buhach Type Interchange 


Figure 17 


However, it includes a left-hand off- and on-ramp and 
is no longer considered a satisfactory design because of 
the difficulty of taking traffic on and off of the high-speed 
lanes, the adverse effect on capacity on the inner lanes, 
and the acceptance of drivers that the right-hand lane is 
for slow traffic and provision of necessary on- and off- 
movements. ' 
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Figure 18 shows the off-ramp from Route 26, which 
was constructed through Banning. Although of reasonably 
high standards (a 300-foot radius curve on the structure 
over the opposing lanes), this ramp developed considerable 



























accident trouble. 


Off-ramp to Banning. 


Figure 19 shows the treatment which was necessary to 
improve this facility so that reasonably acceptable opera- 
tion resulted. 


Figure 19 
Pavement treatment and signing at off-ramp to Banning. 

Another design problem with which we have been con- 
fronted is the positive choking effect of the on-ramp taper 
which sometimes results from the construction of a tapered 
on-ramp on a bridge. Figure 20 shows the on-ramp from 
Vermont Avenue to the Hollywood Freeway. The bridge 
rail forces the on-ramp vehicles onto the freeway lanes. 
This on-ramp and freeway are both carrying heavy volumes 
and have created an unsatisfactory traffic condition. 

Figure 21 shows our present standards for the treat- 
ment of speed-change lanes on structures which eliminate 
this choking effect. This so-called choking off effect also 
occurs where a lane is dropped on the freeway. 

On the Bayshore Freeway at the Army Street Inter- 
change, because of heavy on- and off-volumes, a freeway 
lane was dropped through the interchange (Figure 22). 
The lane drop was made at the off-ramp where anticipated 
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Figure 20 
nnn effect on off-ramp taper at structure on Vermont Ave. Inter- 
change. 


Min. width 2’ for long bridges and 
shoulder width for short bridges. =, 
) 
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~- Taper width at this point 
controls bridge width 


TREATMENT OF SPEED CHANGE 
LANES ON STRUCTURES 


Figure 21 








Figure 22 
Army Street interchange on Bayshore Freeway. 


heavy volumes left the freeway. However, periodically 
motorists inadvertently got into the off-ramp and in trying 
to get back onto the freeway, created considerable traffic 
difficulty and, sometimes, accidents. Figure 23 shows a 
tapered section beyond the nose of the off-ramp of the 
freeway. This is what is known as an “escape hatch”. 

In the designing of a freeway, where heavy on- and off- 
ramps are anticipated by traffic forecasts, it seems logical 
to use what is called balanced design. That is, a lane is 
dropped where the off-movement occurs and a lane added 
where its heavy on-ramp movement comes on (Figure 24). 
This type of design appears very logical. However, the 
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traffic forecasts for ramp movements have not been of suffi- 
= cient accuracy to warrant the dropping of a lane with 
attendant difficulties that result when anticipated ramp 
volumes do not occur and from the required lane changing 
by all traffic in the right-hand lanes. It is our present 
practice not to drop lanes on the freeways through inter- 
changes except when interchanging with another full free- 
way. 

From traffic operational studies, we have found that 
| single lane on- and off-ramps, when properly designed, can 
carry as high as 1,800 vehicles per hour (Figure 25). 

These volumes are as high as it is practical to take on and 
| off the freeway at any one point, and the operational 
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characteristics of single-lane on- and off-ramps are far 
superior to two-lane off-ramps. It is our present policy not 
to provide two-lane off- and on-ramps except at branch- 
type connections where, in effect, the facility being serviced 
by the ramp is of almost equal importance to that of the 
freeway itself. 

Another difficulty we have had in design is the wrong- 
way usage of off-ramps where an off-ramp terminates on 
a two-way street parallel to the freeway and the off-ramp 
(Figure 26). 
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Figure 26 


We channelize the intersection so that it is difficult or al- 
most impossible for a vehicle to inadvertently go up the 
off-ramp in the wrong direction. 

Another type of problem that we have had is with the 
so-called “hook” ramps where the ramp terminates with 
a parallel facility close to the freeway (Figure 27). 


eet some 


— 








Figure 27 


It was found from our operational studies that it is nec- 
essary to provide an adequate deceleration lane beyond the 
nose of the off-ramp before starting the sharp curvature 
necessary to connect to the local road. This requirement is 
especially accentuated by downgrades on the ramps. 

Another detail of design, however, a fairly important 
one, is the treatment of freeway ramp noses. In the past, 
we have allowed the ramp noses to terminate either 2 feet 
off the freeway lane or the full shoulder width (Figure 28). 
It seems illogical to expend considerable sums to provide 
a clear shoulder width elsewhere and then constrict the 
width at ramp locations. All ramp noses now must be clear 


of the full shoulder width. 
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Figure 28 
Nose encroachment on shoulder area. 
A rather unusual secondary problem has arisen at the 
interchange with U. S. 395 in San Diego County at Clair- 
mont Mesa Boulevard (Figure 29). 





Clairmont Mesa Bivd. Interchange in San Diego County on U.S. 395. 


Here, because of extremely heavy peak hour traffic induced 
by Convair’s Astronautics Plant, a very unsatisfactory 
weave occurs off the freeway but within the interchange 
area. Off-ramp traffic trying to go north experiences great 
difficulty weaving across the Convair-bound traffic from 
Clairmont Mesa Boulevard (Figure 30). 

These problems arise at interchanges where heavy peak 
hour volumes occur and must be considered by the de- 
signer in his freeway interchange design. Probable solu- 
tion here is the construction of an extension of the off- 
ramp to the north to eliminate this weave. 

In summary, we would like to restate some of the im- 
portant factors in our freeway design: 

1. Avoid weaving to provide for major turning move- 
ments and scrutinize carefully all freeway designs for pos- 
sible restrictive weaving sections. 

2. Present the freeway driver with only one decision at 
a time and separate decisions by a reasonable distance to 
allow for adequate reaction time. 

3. Turning movements should normally be made from 
the right lane and should require positive action by the 
driver. 

4. The motorist should be presented with consistent, 
familiar situations at points of decision. 
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‘ Figure 30 
Clairmont Mesa Bivd. Interchange in San Diego County on U.S. 395. 
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Simulation - Its Application to 


Traffic Engineering 


Part Il 


Correction 


In Part I, on page 17, col. 3, 
of August Traffic Engineering, the 


formula should read: 


t= + — (T/N — 7) log (1— P). 





iii WAS DEFINED and the 
major steps of the simulation process 
were explained in some detail in Part 
I of this paper.' This second part will 
trace the steps of a simulation pro- 
gram which deals with a specific de- 
sign problem in order to illustrate in 
more precise terms how simulation 
“works” and its utility to the engineer. 
The freeway merging section has 
been selected as the illustrative ex- 
ample. It was chosen primarily for the 
purpose of introducing the concept of 
simulation as an engineer's tool and 
of demonstrating the steps or process 
to be followed in applying the tech- 
nique rather than for the purpose of 
obtaining accurate results. Also, this 
particular example was chosen as it 
encompasses most of the aspects of a 
general simulation program, and yet 
can still be handled with relatively 
simple concepts. Parts of the program 
include probability models from which 
solutions are derived by use of the 
Monte Carlo technique, though most of 
the relationships are expressed in logi- 
cal rather than mathematical terms. 


Simulation of Freeway Merging Area 
Statement of Problem, Measures of 
Effectiveness, and Assumptions 

The purpose of this simulation pro- 
gram is to simulate the movement of 
freeway and ramp vehicles within a 
freeway merging area (that is, where 
an entering or on-ramp intersects the 
freeway) and to determine the average 
delay and back-up of ramp vehicles 
entering the freeway. Also, this simu- 


1 See: TRAFFIC ENGINEERING, Aug. 1960 
pp. 13 ff. 
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lation experiment permits determina- 
tion of the capacity of the entering 
ramp. Thus for this particular prob- 
lem there are two measures of effective- 
ness (or F.0.M.’s*), average delay and 
back-up of ramp vehicles entering the 
freeway flow. The program is so writ- 
ten that F.O.M. values can be deter- 
mined for any combination of ramp 
and freeway volumes and for any dis- 
tribution of gap acceptance times (that 
is, for any distribution of freeway 
gaps that are required by ramp vehi- 
cles in order to merge). 

A number of assumptions have been 
made in preparing this freeway merg- 
ing simulation program. These as- 
sumptions have been made to avoid 
excessive detail and thus to simplify 
this demonstration. While these as- 
sumptions may cause this particular 
program to produce inaccurate results 
(i.e., inaccurate F.O.M. values), they 
do not affect the general simulation 
process. The major simplifying as- 
sumptions are summarized below. 

1. The merging area is considered 
to be sufficiently remote from traffic 
generation sources and traffic controls 
as to allow the freeway and ramp vehi- 


2 Figures of Merit 


cles to approach the intersection in a 
random fashion. 

2. Freeway vehicles will always be 
given preference; thus, when conflicts 
exist (between ramp and freeway vehi- 
cles) only ramp vehicles will be de- 
layed upon entrance into the freeway 
trafic flow. 

3. Freeway vehicles will not shift 
lanes within the merging area; thus 
only the outside lane of traffic (for a 
multi-lane freeway) must be consid- 
ered, and the area can be represented 
by a single-lane freeway and single- 
lane ramp. 

1. When looking for an acceptable 
gap in the freeway flow, the ramp 
vehicle will be considered either mov- 
ing or stopped (delayed), and a diff- 
erent distribution of acceptable gaps 
will be used for each case. 

5. First-in-line ramp vehicles which 
are stopped while waiting for freeway 
entrance suffer a 5 second acceleration 
loss upon entering the freeway flow; 
ramp vehicles which are delayed but 
enter directly from a_second-in-line 
position have the same acceleration 
loss. When a first-in-line vehicle is de- 
layed, there is an additional 3.0 second 
starting reaction delay upon starting 
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to enter the freeway; for a second-in- 
line delayed vehicle there is a 2.0 sec- 
ond starting reaction delay when en- 
tering directly from this position. 


characterize the freeway merging sec- 
tion in terms of only five elements. 

1. Acceptable low-relative-speed (L- 
RS) entrance gap (i.e., moving vehicle 
case) ; see below. 

2. Acceptable high-relative-speed 
(HRS) entrance gap (i.e., stopped 
vehicle case) ; see below. 


6. Ramp vehicles which are delayed 
by the freeway vehicle directly ahead 
upon entering the freeway suffer a 
delay of 2.0 seconds. 

Determination of Freeway Merging 3. Next freeway arrival gap 
1. Next ramp arrival gap 


The assumptions above allow us to 5. Available entrance gap (or lag) 


1) Generate Next Ramp Arrival Gap (8 Secs. for R,) 

2) Compute Ramp Veh. Arrival Time (0008 Secs. for R,) 

3) Generate Next Freeway Arrival Gap (5 Secs. for F,) 

4) Compute Freeway Veh. Arrival Time (0005 Secs. for F,) 





At Time T = 0000 Seconds 








(a) 
4 SEC 1) Is Freeway Veh. (F,) Arrival Time Later Than Ramp 
je Veh. (R,) Arrival #ime? No. 
[7 SEC, 2) Generate Next Freeway Arrival Gap (7 Secs. for F,) 
= - 3) Compute Freeway Veh. Arrival Time (0012 Secs. for F,) 
= = 4) Is Freeway Ven. (F,) Arrival Time Later Than Ramp Veh. 


(R,) Arrival Time? Yes. 

RO’ 5) Compute Available Entrance Gap (4 Secs. for R,) 
6) Generate Acceptable LRS Entrance Gap (5 Secs. for R,) 
7) Is the Available Gap Acceptable? No. 


At Time T = 0008 Seconds 





(b) 





4 SEC 
| | 
| 
ae 
ae 
A 


t_!O SEC. ,) 1) 


1) Generate Next Freeway Arrival Gap (4 Secs. for F,) 

2) Compute Freeway Veh. Arrival Time (0016 Secs. for F,) 
3) Compute Available Entrance Gap ( Secs. for R,) 

4) Generate Acceptable HRS Entrance Gap (6 Secs. for R,) 
5) Is the Available Gap Acceptable? No. 





t Time T = 0012 Seconds 


(c) 





Generate Next Freeway Arrival Gap (10 Secs. for F,) 
2) Compute Freeway Veh. Arrival Time (0026 Secs. for FP.) 
1 3) Compute Available Entrance Gap (10 Secs. for R,) 


Sf 4) Is the Available Gap Acceptable? Yes. 
: 5) Compute Ramp Veh. Departure Time (0019 Secs. for R,) 
6) Compute Ramp Veh. Delay (16 Secs. for R,) 


At Time T = 0016 Seconds 








(4) 
4 SEC. 
eH 1) Generate Next Ramp Arrival Gap (6 Secs. for R,) 
a afi 2) Compute Ramp Veh. Arrival Time (001 Secs. for R,) 


' 3) Is the Arrival Time (of R,) Barlier Than the 
Departure Time of the Previous Ramp Veh.(R,)? Yes. 


4) Compute Looking-For-Gap Time for R, (Departure Time 


of Previous Veh. Plus Operating Delays = 0019 + 3 = 
0022 Secs.) 





At Time T = 0008 Seconds ) 
(e 





1) Is Preewa 
Veh. (R, 


2) Compute Available Entrance Gap (l Secs. for Re) 

3) Generate Acceptable LRS Entrance Gap (3 Secs. for R,) 
4) Is the Available Gap Acceptable? Yes. 

5) Compute Ramp Veh. Departure Time (002 Secs. for R,) 
6) Compute Ramp Veh. Delay (15 Secs. for R,) 

At Time T = 0022 Seconds 


Veh. (F,) Arrival Time Later Than Ramp 
Looking-For-Gap Time? Yes. 





(ft) 








Figure | is a graphic representation 
or definition of three of these elements. 
The available entrance gap (or lag)* 
is that time gap (or lag) in the free- 
way flow that is available for a waiting 
ramp vehicle to enter the freeway flow. 
The next freeway arrival gap is the 
time spacing between two successive 
freeway vehicles. Similarly, the next 
ramp arrival gap is the time spacing 
between two successive ramp vehicles 
(based upon their original arrival 
times at the ramp and prior to any 
delays or queuing). 

“Acceptable entrance gap” is used 
to define the size of gap or lag in the 
freeway flow that will be accepted by 
a ramp vehicle in order to make an 
entrance. Two kinds of acceptable en- 
trance used, low-relative- 
speed (LRS) and high-relative-speed 
(HRS) gaps. The LRS gap is used to 
define the entrance gap which moving 
or non-delayed ramp vehicles will ac- 
cept for entrance into the freeway 
flow, while the HRS gap is used to 
define that one which delayed or 
stopped ramp vehicles find necessary 
in order to enter. However, a second- 
in-line ramp vehicle who was waiting- 
in-line and enters the freeway flow 
directly from that position may utilize 
a LRS acceptable gap. 


gaps are 


Formulation of Model and Evaluation 


of F.O.M. Values 


The general philosophy and some of 
the mechanics of the model can best 
be described by following through the 
example of Figure 2. In this example 
the experiment starts at some arbitrary 
time, such as T = 0000. The first step 
is to generate the next ramp arrival 
gap (8 secs.) and the next freeway 
arrival gap (5 secs.) and to determine 
the times at which the next ramp and 
freeway vehicles will arrive at the nose 
of the ramp; these steps are indicated 
in part (a) of Figure 2.4 The driver 
of the ramp vehicle bases his decision 
on whether or not to enter the freeway 
upon his expected arrival time at the 
nose of the ramp and the availability 
of a proper freeway gap. If at the ar- 
rival time of the ramp vehicle at the 
nose there is an acceptable gap in the 
freeway flow, he will enter. If not, he 
will be delayed and must wait for a 


3 A gap is the time-spacing between two suc- 
cessive freeway vehicles, whereas a lag is the 
remaining portion of a freeway gap when a 
ramp vehicle arrives at the nose betwren the 
arrivals of two freeway vehicles. 


4. The numbers used in this 


example were 
chosen arbitrarily for 


illustrative purposes. 


More will be said in other sections as to how 
the individual gap sizes, ete., can be selected. 


TRAFFIC ENGINEERING 





tation 
nents. 
lag)* 
free- 
aiting 
flow. 
is the 
essive 
next 
acing 
hicles 
rrival 
) any 


used 
in the 
ed by 
ke an 
le en- 
ative- 
speed 
sed to 
oving 
ll ac- 
2eway 
ed to 
d or 
ssa ry 
cond- 
iting- 

flow 
itilize 


tation 


me of 
1 best 
sh the 
ample 
itrary 
it step 
rrival 
peway 
rmine 
p and 
> nose 
icated 
driver 
cision 
peway 
at the 
bility 
he ar- 
at the 
in the 
ot, he 
for a 


later gap in the freeway flow. Part (b) 
shows the positions of the first ramp 
and freeway vehicles at the arrival 
time of the ramp vehicle at the nose. 
Since the first freeway vehicle had 
passed the nose prior to the arrival of 
the first ramp vehicle, the next free- 
way arrival gap (7 secs.) and its ar- 
rival time at the nose (0012 secs.) 
must be determined; also, we must 
check to insure that this freeway ar- 
rival time (0012 secs.) is later than 
the ramp arrival time (0008 secs.). 
Since it is, the available entrance lag 
or gap (that is, the gap available for 
the ramp vehicle to enter the freeway 
flow) must be computed (it is 4 secs.). 
(If the freeway arrival time is not 
later than the ramp arrival time, suc- 
cessive freeway arrival times must be 
determined until we have located the 
first one with an arrival time later 
than that of the ramp vehicle.) Follow- 
ing this, the acceptable LRS entrance 
gap (5 secs.) for the ramp vehicle 
must be “generated”’.® 


Since the available entrance lag is 
not acceptable, the ramp vehicle will 
be delayed at least until the second 
freeway vehicle passes. Part (c) of 
Figure 2 shows the vehicle positions at 
the arrival time of the second freeway 
vehicle at the nose (0012 secs.) ; at 
this time the ramp vehicle examines 
the next freeway arrival gap (4 secs.), 
which in this case is also the available 
entrance gap. Since the ramp vehicle 
has been delayed, we must determine 
its acceptable HRS gap (6 secs.). 
Again, the available entrance gap is 
not acceptable to the ramp vehicle, and 
another freeway gap must be examined. 


Part (d) shows the vehicles at the 
time when the third freeway vehicle 
arrives at the nose. The next freeway 
arrival gap (10 secs.) is determined, 
and the freeway arrival time of the 
fourth freeway vehicle (0026 secs.) 
computed. The available entrance gap 
(10 secs.) is larger than the acceptable 
HRS gap (6 secs.); therefore, the 
ramp vehicle can accept the gap and 
enter the freeway. The departure time 
(0019 secs.) for the ramp vehicle is 
the third freeway vehicle arrival time 
(0016 secs.) plus operating delays (3 
secs.) to account for the starting re- 
action delay, etc. The final step is to 
compute the ramp vehicle delay, which 
is its departure time (0019 secs.) 
minus its original arrival time at the 


5 A detailed discussion of “generated” gaps will 
follow. 
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nose (0008 secs.)® plus 5-second ac- 
celeration delays upon entering the 
freeway flow. Thus the total delay is 
16 seconds. 


The second ramp vehicle cannot 
enter the freeway until some time 
following the departure of the first 
ramp vehicle. However, the second 
ramp vehicle may have arrived on the 
ramp earlier than the departure time 
of the first and have been waiting in 
queue. Since we are primarily con- 
cerned with delays to ramp vehicles 
which enter the freeway flow, the 
original times of arrival of the ramp 
vehicles at the nose’ must be com- 
puted as well as the times at which the 
ramp vehicles actually entered the 
freeway flow. Thus in part (e) of 
Figure 2 the first two steps are to 
“oenerate” the next ramp arrival gap 
(6 secs.) and then to compute arrival 
time of the second ramp vehicle (0014 
secs.). Following this, it must be de- 
termined whether or not the ramp 
vehicle was delayed by the previous 
ramp vehicle; that is, “Is the arrival 
time (of the second ramp vehicle) 
earlier than the departure time of the 
previous ramp vehicle?” If the ramp 
vehicle was delayed by the previous 
one, the earliest time that the ramp 
vehicle can actually begin looking for 
an acceptable freeway gap must be 
calculated on the basis of the depar- 
ture time of the previous ramp vehicle. 
Consequently, the so-called “looking- 
for-gap” time of the second ramp vehi- 
cle (0022 secs.) is equal to the de- 
parture time of the previous ramp 
vehicle (0019 secs.) plus operating 
delays (3 secs.) to allow for percep- 
tion and reaction times, etc. 

The next step is to determine the 
earliest freeway vehicle arrival time 
that is later than the looking-for-gap 
time of the second ramp vehicle. In 
this case we find that the last com- 
puted freeway vehicle arrival time 
(0026 secs. for the fourth freeway 
vehicle) is later than the looking-for- 
gap time of the second ramp vehicle 
(0022 secs.) ; therefore, the available 
entrance lag is the difference between 
these two times, or 4 seconds. Based 
on earlier assumptions, we must com- 
pute an acceptable LRS entrance gap 
for the waiting ramp vehicle (3 secs.). 
The available entrance gap is accept- 
able, and the second ramp vehicle en- 
ters the freeways; see part (f) of 


6 If it had continued without delay 


7 If they could continue to the nose without 
delay 


Figure 2. Its departure time (0024 
secs.) is the looking-for-gap time (0022 
secs.) plus operating delays of 2 sec- 
onds; its delay (15 secs.) is the de- 
parture time (0024 secs.) minus ar- 
rival time (0014 secs.) plus 5-second 
acceleration delays.* 

These steps can be repeated over 
and over for as many simulation trials 
as are desired; the number of “sam- 
ples” or trials will, of course, be a 
function of the accuracy required, and 
of time and economic considerations. 


The description above indicates the 
philosophy of this simplified simula- 
tion program, and outlines the prelimi- 
nary steps necessary for the prepara- 
tion of a computed program to handle 
the process. Each decision involving 
the operation of vehicles within a free- 
way merging section must be pin- 
pointed and a decision rule established 
for each. Once these initial steps and 
decisions have been outlined the engi- 
neer can proceed to the more formal 
development of a flow chart and com- 
puter program. 

The flow chart of Figure 3 formal- 
izes the steps outlined in the previous 
example. Essentially, the sequence of 
steps in the flow chart is the same as 
that of the example in Figure 2, though 
the flow chart is generalized and some- 
what more complete. The important 
difference, of course, is that the logic, 
the decisions, and the computations 
are organized in such a fashion that 
they are more readily adaptable for 
processing by electronic digital com- 
puter. 

Some parts of the flow chart of 
Figure 3 may warrant explanation. 
First of all, the simulation program is 
written to provide results for all com- 
binations of ramp and freeway vol- 
ume. Therefore, the engineer can set 
au initial ramp and freeway volume, 
determine the delays associated with 
these volumes, then, increase or “step” 
the ramp and/or freeway volumes 
and determine their delays. The step- 
ping of ramp and freeway volumes 
can be repeated over and over until 
some maximum desired ramp and free- 
way volume is reached. The reasons 
for this added flexibility will be dis- 
cussed in a later section. 

In the initialization routine the en- 
gineer must also set the simulation 
time for the experiment. In other 
words, does he want to simulate an 


8 Since the ramp vehicle was delayed and en- 
tered directly from a second-in-line position 
(see assumption 5) 
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hour of traffic, 30 minutes of traffic or 
15 minutes of traffic, etc. Each time a 
vehicle arrives on the ramp or on the 
freeway we must check to insure that 
the simulation time has not been ex- 
<- ceeded. This check serves as a me- 
Gaase GE ae GE chanism to control or stop the particu- 
lar simulation experiment for each 
level of ramp and freeway volume. 


SIMULATION OF FREEWAY MERG AREA 


Initialisation 


SET: (1) Volume levels 
Gap acceptance data 


(@) -|Is the simulation time exceeded? 


In Box A of Figure 3 the question 
is asked, “Is the simulation time ex- 
ceeded?” This step insures that ramp 
vehicles arriving later than the simu- 
lation time limit will not be included 
and signals the end of the experiment 
for that particular volume level. In the 
two boxes labeled B, a check is also 
made to insure that freeway vehicles 
do not exceed the simulation time. 


Is the ramp veh. arrival time 
earlier than the departure time 
of the previous ramp vehicle? 


The departure time of the 
previous ramp veh. plus 
operating delays becomes the 
looking-for-gap time of 
ramp vehicle 


The ramp veh. arrival time 
becomes the looking-for-gap 
time of ramp veh. 


Generate LRS acceptable 
entrance gap 

Examine the difference in the flow 
chart when the simulation time is ex- 
ceeded for Box A and when it is ex- 
ceeded for the two boxes B. If (in 
Box A) the simulation time is exceeded 
by a ramp vehicle, all previous ramp 
vehicles must have already entered the 
freeway; in other words, there can be 
no vehicles backed-up or queued on 
the ramp at the end of the simulation 


Increase no. 
of freeway 
vehs. by one 


Is freeway veh. arrival time 
later than looking-for-gap 
time of ramp vehicle? 


Generate next freeway 
arrival gap and compute 
its arrival time 


Is the simulation time 
exceeded? 
YES 


Increase no. 
of freeway 
vehs. by one 


Compute available freeway 
gap (i.e. freeway veh. 
arrival time minus looking- 


for-gap time of ramp veh. 


Is the available freeway 


gap acceptable? 
YES 


Increase no. of ramp 
vehs. by one 


Compute departure time 
of ramp vehicle (i.e. 
looking-for-gap time 
plus operating delays) 


Compute delay time for 
ramp veh. now entering 
freeway (i.e. departure 
time minus arrival time 
plus accel. losses) 


Compute total delay for 
all ramp vehs. that have 
entered freeway 


"Step" ramp volume 


Generate HRS acceptable 
entrance gap 


Generate next freeway arrival 
gap and compute its arrival time 


Arrival time of previous freeway 
veh. becomes the looking-for-gap 
time of ramp vehicle 


Is the simmlation time exceeded? 
YES 


Compute no. of ramp vehs. 
waiting-in-line and their 
delays; add to total delay 


Avg. delays 

Volume levels 
) Back-up 

Etc. 


Is ramp volume less than 
maximum ramp volume? 


YES 


maximum freeway volume? 


Re-set counters to zero 


"Step" freeway volume 


Re-set counters to zero 


Re-set ramp volume to 
initial value 


Is freeway volume less than 


NO 


time. On the other hand, if (in either 
Box B) the simulation time is exceed- 
ed by a freeway vehicle arrival, ramp 
vehicles can be queued or backed-up 
on the ramp. In such a case, the num- 
ber of ramp vehicles which are wait- 
ing-in-line on the ramp must be de- 
termined, as well as the length of time 
that they have been delayed or waiting 
on the ramp. 

Two other steps in this flow chart 
may require further explanation: 

1. “Generate the next ramp arrival 
gap,” and 

2. “Generate acceptable LRS_ en- 
trance gap.” 

The first of these steps, the genera- 
tion of arrival gaps, was discussed in 
some detail in the first part of this 
paper. Briefly, it was shown that an 
arrival gap “t” can be expressed 
mathematically as follows: 

t= + — (T/V — 7) log (1 — P) 
where t = Arrival gap length 

+ == Minimum arrival gap 
(or following headway) 
V = Vehicular volume dur- 
ing T 
Duration of flow V (or 
simulation time) 
P = Probability of an arrival 
gap length less than “t” 
Thus to “generate” the next arrival 
gap we must generate a random frac- 
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tion between 0.0 and 1.0, substitute 
this number for the term (1 — P), and 
then compute “t” directly by using the 
formula above.’ 

The other step which bears expla- 
nation (“Generate acceptable LRS en- 
trance gap”) can best be described 
with the aid of Table 1 and Figure 4. 
The table summarizes some of the re- 
sults of a study conducted at the Yale 
Bureau of Highway Traffic which de- 
termined acceptable LRS entrance gap 
lengths.'? It includes information on 
the percentage of ramp vehicles which 
face and accept freeway gaps or lags 
within various ranges. In other words, 
none of the ramp vehicles facing 0.5 
to 1.4 second freeway entrance gaps 
will accept them; 50 per cent of the 
ramp vehicles facing 1.5 to 2.4 second 
freeway entrance 
them and so forth. 


gaps will accept 


To determine (or “generate”) an 
acceptable LRS entrance gap'!—and, 
ultimately, whether an available free- 
way entrance gap is acceptable or not 

-we can outline the steps as follows: 

1. Compute the available freeway 
entrance gap. 

2. If the available entrance gap is 
equal to or greater than that gap which 
all vehicles will accept (GAPmax), the 
ramp vehicle immediately accepts the 
available gap. If not, 

3. A random number between 0.0 
and 100.0 is generated. 


1. The random number is compared 
with the acceptance percentages (AC- 


Compute Available Entrance Gap 


Ie Available Gap E Gap, .7 
Yes Bo 


Ie Available Gap = Acceptable Gap 
Yes No 


9 T, V, and 7 are constants for each level of 
volume and must be included in the initializa- 
tion routine. 

10. This particular data only applies to low- 
relative-speed merging conditions. Also, the 
data is included only to indicate the kind and 
form of information necessary for this simu- 
lation program. 

. This may also be thought of as the minimum 
freeway lag or gap that a given driver will 
accept. 
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Table 1 
Freeway Merge Gap Acceptance 
(Low Relative Speed) 


Range Range of Gaps 


No. Faced by Ramp 
(i) Vehs. 


GAP; = 


Mid-Value of 
Each Range 


(GAP, ) 


GAP, = 1.0 secs. 
GAP, = -2.0 
3.0 ACCEPT; = 84.0 


Percentage of Ramp Vehs. 
Facing and Accepting Gaps 
in Each Range 


(ACCEPT;) 


ACCEPT, = 0.0 percent 
ACCEPT, = 50.0 


ACCEPT, ==100.0 


*Changed by author from 0 to 0.5, since two successive freeway vehicles cannot have a 0.0 


second headway 


NOTE: In this case, GAPmax would be 3.5 seconds. 
Source: Wynn, F. H., Gourlay, S. M., and Strickland, R. I. Studies of Weaving and 
Merging Traffic, Bureau of Highway Traffic, Yale University, 1948. p. 69. 


CEPT, of Table 1) until the random 
number is found equal to or less than 
one of the acceptance percentages. 


5. The mid-value of the gap range 
corresponding to the acceptance per- 
centage determined above becomes the 
acceptable LRS entrance gap. 

6. The available gap is then com- 
pared to the acceptable gap. If the 
available gap is equal to or greater 
than the acceptable gap, it is ac- 
cepted and the ramp vehicle enters the 
freeway. Otherwise, it is rejected. 

These descriptive steps are more 
formally stated in the flow chart of 
Figure 4. In the flow chart GAPmnax 
(or 3.5 secs.) represents the gap size 
that all vehicles accept. Thus, if the 
available entrance gap is equal to or 
greater than GAPax it is automati- 
cally accepted and unnecessary to 
“oenerate’ an acceptable LRS_ en- 
trance gap. If the available gap is less 
than GAP ax the steps involved are as 
described in the following paragraph. 


Following the generation of a ran- 
dom number, it is compared succes- 
sively with ACCEPT,, ACCEPT, and 
ACCEPT: until it is found that the 
random number is equal to or less than 
the acceptance percentage of one of 
the ranges; the mid-value (GAP;) of 
the range corresponding to this ac- 
ceptance percentage becomes the ac- 
ceptable gap. 

As an example of the above process, 
suppose the available gap is 1.8 sec- 
onds, which is not greater than GAP max 
(3.5 secs.). Also, assume the generated 
random number is 71. On comparing 
the random number with ACCEPT, 
and then ACCEPT. we find that the 
number is greater than both accept- 
ance percentages; on comparing with 
ACCEPT; we find the random number 


is less than the acceptance percentage. 


Therefore, GAP, or 3.0 secs. is the 
acceptable gap. Since the available gap 
is less than the acceptable gap, it must 
be rejected. Therefore, the ramp vehi- 
cle must wait for another gap in the 
freeway flow, a HRS acceptable gap 
must be generated and the comparison 
repeated. 

Each of these steps of the descrip- 
tive flow chart of Figure 3 must be 
broken down in detail such as that 
illustrated in Figure 4. Following 
this, the symbolic notation of the flow 
chart would be suitable for coding in 
a language which the computer itself 
can interpret. The manner in which 
this is accomplished varies from com- 
puter. In general, though, modern-day 
electronic computer technology has 
advanced sufficiently to permit the en- 
gineer to code his program by a sys- 
tem of automatic coding and to reduce 
the coding work required to a bare 
minimum. 


Comments on Results, Testing, and 
Data Requirements 

The freeway merging simulation 
program which has been briefly de- 
scribed above was flow charted in de- 
tail and coded for the IBM 704 Elec- 
tronic Data Processing Machine.'* The 
simulation program was run for all 
levels of ramp and freeway volume 
from 50 to 1000 vehicles per hour, and 
the average delay to ramp vehicles en- 
tering the freeway was computed at 
each volume level. The results of this 
program are included as a set of curves 
in Figure 5. While these preliminary 
results may not be accurate ones, as 
they have not been tested, they never- 
theless demonstrate the kind of results 
which can be obtained and the poten- 


12 This work was conducted, in part, at the 
M.I.T. Computation Center, Cambridge, Mass. 
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tial of simulation as a tool for the en- 
gineer. 

Field testing, and data procurement 
and processing play an important role 
in simulation studies. First of all, 
pointed out in the first part of this 
paper, it is necessary to test both the 
model and the solution technique in 
the simulation process. To do so the 
engineer must gather and analyze 
actual field data in order to insure that 
the model accurately represents the 
actions and inter-actions of the ele- 
ments of the particular design situa- 
tion, and to insure that the program 
derives an accurate solution or F.O.M. 
value. Needless to say, this is an im- 
portant, though tedious, time consum- 
ing, and expensive part of the simula- 
tion process. It is a part which cannot 
be neglected or de-emphasized. With- 
out it a simulation program may be 
worthless. 

The data procurement and process- 
ing aspects may play still another role 
in the simulation process. It may not, 
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for example, be possible to determine 
what the elements of the design are 
prior to undertaking field experiments. 
In addition, the actions and _inter- 
actions of the various elements may be 
unknown prior to field testing. Two 
examples of this occurred in the free- 
way merging area simulation program 
in that information on the nature of 
arrival gaps and acceptable entrance 
gaps had to be determined before the 
model could be formulated. 

Revision of the Freeway Merging Area 
Simulation Program and Subsequent 
Studies 

The freeway merging program here- 
in described represents the initial 
effort in preparing a more practical 
and useful model. Ideally, this model 
should be modified in order to provide 
more flexibility and in some cases 
more “realism.” As the result of a 
research project in cooperation with 
the Division of Traffic and Operations, 
U. S. Bureau of Public Roads, the 
Transportation Engineering Division 
at M.I.T. is undertaking substantial 
improvement of the freeway merging 
area simulation program and is devel- 
oping a weaving area simulation pro- 
gram. 

Some of the other aspects of the 
freeway model being investigated are: 

1) Dependence of minimum accept- 
able gaps on freeway and ramp vol- 
ume. 

2) Dependence of the lane distribu- 
tion of freeway vehicles on ramp vol- 
ume and geometric characteristics of 
the area. 

3) Dependence of ramp vehicle de- 
lay on geometric characteristics. 

Further, the model is being gener- 


alized so that: 
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1) Any mathematical distribution 
can be used for arrival gaps, rather 
than just the exponential distribution. 

2) Distributions of ramp_ vehicle 
delay will be provided (in addition to 
average delay per ramp vehicle) 

3) Distributions of back-up of ramp 
vehicles will be provided (in addition 
to average back-up). 


A General Evaluation of Simulation 
and Conclusions 


The remarks thus far have for the 
most part attempted to explain the 
simulation process rather than to dem- 
onstrate the potential utility of such a 
technique to the field of traffic engi- 
neering. However, the delay-volume 
curves of Figure 5 do illustrate to a 
limited degree its potential. The data 
on those graphs (average delays of 
ramp vehicles for 400 different com- 
binations of ramp and freeway vol- 
umes) was obtained from approxi- 
mately one hour of computer calcula- 
tions; that is, 400 hours of real time 
(or traffic operations) were simulated 
in 50 minutes of computer time. That, 
of course, is a ratio of almost 500 to 1. 
As the state of computer technology 
increases and as our knowledge of 
simulation and traffic flow theory be- 
comes greater, far more complex and 
intricate simulation programs can be 
developed with even larger ratios of 
real to computer time. 


Simulation programs thus _ offer 
tremendous advantages to the traffic 


engineer. In the case above, calculated 
results would be available in only one 
hour whereas some 400 or 
would be required to gather the same 
results in the field. The expense and 
time involved in gathering this amount 
of traffic data would obviously be large, 
not to speak of the problems associ- 
ated with processing and analyzing the 
data obtained in the field. Thus as a 
result of simulation, theoretical and 
field studies can now be undertaken 
which heretofore would have been 
prohibitive because of the time, per- 
sonnel and budget requirements. 

One simulation program has already 
been fully developed and tested and is 
presently in use. It is the work of the 
Road Research Laboratory in England. 
This particular program was written 
to determine the average delay per 
vehicle entering a four-leg intersec- 
tion.! While no attempt will be made 


500 hours 





13 Webster, F. V., “Traffic Signal Settings,” 
Road Research Technical Paper No. 39, De- 
partment of Scientific and Industrial Re- 
search Laboratory, London, 1958. 
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FIG. 7. COMPARISON OF OBSERVED AND 
CALCULATED DBLAYS?5 


to summarize all of their findings, two 
of the items appearing in their report 
are included (see Figs. 6 and 7). Fig- 
ure 6 shows the average delay per 
vehicle as a function of the cycle 
length of the intersection signal and as 
a function of the total vehicular vol- 
ume entering the intersection. Infor- 
mation presented in the form of Fig- 
ure 6 is, of course, extremely useful to 
a traffic engineer. First of all, it per- 
mits him to set the cycle length such 
that the delay per vehicle can be min- 
imized (if, of course, this is the meas- 
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ure of effectiveness). Secondly, traffic 
engineers who conduct economic ana- 
lyses can determine the average delay 
per vehicle at each volume level and 
for each trial cycle length, attach an 
economic value to these delays and 
other costs, and determine the condi- 
tions under which the return on the 
investment is maximized. 

The question arises, of course, as to 
the validity of the results included in 
Figure 6. This question is answered in 
part by Figure 7, which plots observed 
delay on the y-axis and calculated de- 
lay (delay determined from the simu- 
lation program) on the x-axis. It is 
apparent that data taken from actual 
intersections in London and San Fran- 
cisco closely approximates the calcu- 
lated results, and that these “theoreti- 
cal” results can be used for “practical” 
applications. 

Other digital computer simulation 
studies are underway which will en- 
able the traffic engineer to “predict” 
behavior on highway facilities under 
varying conditions of geometric de- 
sign and traffic control. The utilization 
of this simulation work can lead to the 
design of more efficient highway and 


transportation systems, ones which 
will operate with greater assurance of 
“safe, rapid and efficient trafic move- 
ment.” The burden of achieving this 
objective, however, lies with the prac- 
ticing engineer; it is he who must 
make use of the simulation studies, 
who must understand their purpose 
and support the research activity so 
necessary to their development. 
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Measuring Lateral Placement 


And Velocity 


A NEW AND USEFUL SYSTEM of instru- 
mentation for measurement of certain 
basic traffic characteristics was recently 
used with success in a field study of 
traffic at a Minnesota cloverleaf inter- 
change. This instrument system pro- 
vides a permanent record of data from 
which such traffic characteristics as 
speed, lateral placement, headways, 
and gap acceptance may be calculated. 
Materials used in the construction of 
this equipment are readily available 
and, with the possible exception of the 


recording instruments, reasonable in 
cost. 
Speed, volume, placement and re- 


lated traffic stream characteristics are 
customarily measured by visual obser- 
vation,! photographic techniques,” or 
with electrically segmented road tapes* 
sealed in rubber. Each of these meth- 
ods has advantages, but does not com- 
pletely satisfy all the requirements for 
an inconspicuous, economical method 





1 I. Fukutome and K. Moskowitz “Traffic Be- 
haviour and On-Ramp Design’, Highway Re- 
search Board, Bulletin 235, Washington, D. C., 
1959. 

2 B. D. Greenshields et al, “Traffic Performance 
at Urban Street Intersections,” Yale Univer- 
sity, Bureau of Highway Traffic, Technical 
Report No. 1, New Haven, Conn., 1947. 

3 J. H. Mathewson et al, “‘“A Segmented Elec- 
trical Element for Detecting Vehicular Traf- 
fic’. Proceedings of Highway Research Board, 
Washington, D. C., 1949, Vol. 29, pp. 374-383. 
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that can record at multiple locations 
day or night. 

The most successful visual observa- 
tion method calls for short, longitu- 
dinal stripes at one foot increments 
on the pavement. Placement can be 
determined by the number of stripes 
remaining visible to the observer as 
a vehicle passes. Speed can be simul- 
taneously recorded by stop watch tim- 
ing. This method is very useful and 
convenient for daytime studies, but at 
night the stripes often cannot be seen 
well enough for accurate determina- 
tion of placement. At many locations, 
it is also difficult to adequately conceal 
the observers. 

Photographic methods require fixed 
camera locations and previous shots 
from the same location of the road 
with a placement scale of reference— 
usually painted on a board—tempo- 
rarily held in place. Superimposition 
of the reference scale onto the pro- 
jected image of the test film permits 
determination of placement. At night, 
reference lights can be photographed 
for the scale of reference rather than 
a painted board, and the measured ve- 
hicle’s headlights used to obtain place- 
ment. However, to coordinate such 
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Figure 1 
Placement tape construction. 
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measurements at night to include eight 
locations and subsequently analyze the 
film record of thousands of vehicles 
represents a formidable task. Accuracy 
at night is questionable also. Place- 
ment of the center of the vehicle can 
be accurately determined, but place- 
ment of the right side of the vehicle 
may be inaccurately calculated because 
of the variety of headlight locations 
and vehicle widths currently in use. 

The electrically-segmented tape is the 
most positive device for night time use. 
It consists of a heavy, flat, rubber- 
encased tube containing metal strips 
acting as electrical switches. Twenty- 
pen operation recorders or digitalized 
adding machines have been used to 
record the impulses detected by the 
segmented tape. These tapes have the 
advantage of rugged construction and 
proven dependability. They are not 
readily and economically available, 
however, since they must be specially 
manufactured and cast in rubber molds. 
Also, for the particular purpose of 
this study, which included measure- 
ments on colored, brightly reflective 
ramp surfaces, a thinner tape was es- 
sential in the interest of eliminating 
conspicuity. 


Detector Tapes 

Since most of the field observations 
for the studies at the cloverleaf inter- 
change were to be made at night, and 
vantage points for manual or photo- 
graphic recording were limited, the 
method that proved ultimately success- 
ful was based on the segmented tape, 
simply constructed of economical ma- 
terials and electrically circuited to de- 
termine accurate placement and _ ve- 
locity. A cross-sectional diagram of the 
tape and identification of materials 
used in its construction are shown in 
Figure 1. A 10-foot tape of this type 
can be assembled in 2-3 man hours. 
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The sensors, as shown, consist of a 
10-foot continuous strip of spring steel 
in juxtaposition to ten, 11-inch strips 
of spring steel. The shorter strips are 
separated from the long strip by vinyl 
spacers. Pressure on the sensor at any 
point along the unit will force one of 
the shorter strips into contact with 
the long strip. Electrical connection is 
made to the strips by means of a flat, 
11-conductor strip cable located below 
them. Simple solder connections be- 
tween the conductor cable and spring 
steel segments proved to be sturdy un- 
der traffic loads. These active parts of 
the unit are then sandwiched between 
two strips of pressure sensitive vinyl 
tape that serve as a protective cover- 
ing. This constitutes the sensing por- 
tion of the system, ready to be installed 
across the highway to intercept traflic, 
each contact representing approximate- 
ly one-foot spacing from the pavement 
edge or an arbitrary base line. Cost 
of materials for one complete tape is 
approximately $12.00. For field instal- 
lation, the placement tapes are secured 
to the road surface by pressure sensi- 
tive vinyl tape (Figure 2). 

A principal advantage of the tapes 
is their small, thin cross-section, mak- 
ing them particularly inconspicuous 
and of negligible influence on the 
driver (See Figures 3 and 4). 

Although considerations other than 
durability dictated the design, the tapes 
were found to require little mainte- 
nance. They were installed on approxi- 
mately thirty separate occasions. Over 
12,000 vehicles crossed some tapes and 
only one case of equipment breakdown 
was traced to them. This was a short- 
circuit at the extreme tip of one tape 





Figure 2 
Heavy plastic pressure-sensitive tapes hold each placement tape in place. 


os ee tape is angled to permit separate recording of each vehicle 
wheel. 
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caused by the sharp edges of the steel 
contacts breaking through the tape 
covering at that point. Re-occurrence 
was prevented by placing a small ad- 
ditional strip of vinyl tape across the 
end of each placement tape at the 
time of installation on the pavement. 
As an added precaution the tapes were 
not coiled, but were stored and carried 
on a 10 foot board. 


Recording Device 


The nature of the study for which 
the tapes were designed was such that 
it was desirable to measure the char- 
acteristics of all vehicles approaching 
each exit ramp throughout their de- 
celeration, turn, and ramp travel. For 
on-ramps, similar data were required 
for vehicles slowing down, sometimes 
stopping, then merging with the through 
trafic. To obtain complete data on 
these turning movements, seven traps 
for speed and placement at each ramp 
to be measured were considered neces- 
sary. These traps were from 50’ to 
150’ in length and spaced within sev- 
eral hundred feet on either side of the 
nose of the ramp. The shorter spacing 
was used at the point of turning ex- 
ecution. The longer traps extended be- 
yond the speed change lane in one di- 
rection and in the ramp proper in the 
opposite direction. Accordingly, eight 
recording tapes per ramp were em- 
ployed, spaced over a maximum dis- 
tance of 900’. In order to record sep- 
arately each of the 10 possible actua- 
tions at the eight tapes, a total of 80 
separate impulse pens would be re- 
quired. Further, an unwieldy cable 
system would be needed to complete 
the system. It was decided that such a 


would not lend itself to the 
daily installation and removal required 


for this project. 


system 


The recording system used for this 
project eliminated the need for 80 
separate impulse pens and large con- 
ductor cables. The recording instru- 
ments are two Model BL-202, dual pen, 
fast-response units, manufactured by 
the Brush Development Company. In- 
formation gathered by the eight sens- 
ing tapes is presented on two strip 
charts, each approximately 314 inches 
wide. A ten-step voltage divider circuit 
at each tape translates lateral place- 
ment into voltage, indicated on the 
record as the distance of pen travel 
from zero. A typical pair of charts is 
shown in Figure 5 and the wiring di- 
agram is shown in Figure 6. Positive 
pen travel is used as one channel of 
information and negative pen travel 
as a separate channel for a total of 
eight channels, or one for each place- 
ment tape. 

Sweeps to the left of the left-hand 
pen zero line are indications from 
placement tape No. 1. Information 
from tape No. 2 appears to the right 
of this line. A vehicle proceeding 
through the trap will then mark the 
chart as it each tape. This 
group of eight marks will then become 
a record of its path, the distance be- 
tween marks representing the average 
speed between tapes and the length of 
the mark representing the distance of 
the car from the base line. 


crosses 


Some information is also available 
concerning the types of vehicles. The 
response speed of the recorders is such 
that each axle shows on the record as 
a separate mark. The set of marks 





Figure 3 
Thickness of placement tapes is only 3/16”. 
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Figure 4 


Installed tapes are relatively inconspicuous. 


place on this ramp. 


made by each vehicle type—such as 
tractor trailer, passenger car, etc.— 
results in a characteristic pattern. A 
manually operated button activates all 
four pens simultaneously for periodic 
recording of matching points on all 
channels. These match points are use- 
ful reference marks during the even- 


Four tapes are shown in 


tual transcription of the data from 
the rolls to data sheets. 

The placement tape length of ten 
feet and the number of segments in the 
tape were chosen in this case as a 
compromise between road width and 
recorder resolution. Consequently, the 
tapes extended from the right edge of 
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Figure 7 


Tapes plug into master cable leading to recording instruments. 


the pavement surface so as to register 
the maximum number of vehicles but 
did not extend completely across the 
road. There were, therefore, some ve- 
hicles that crossed the tapes with their 
right wheels only. To distinguish be- 
tween such vehicles and the blip re- 
sulting from a vehicle crossing the tape 
with both wheels, it is necessary to 
use the placement tape installed ap- 
proximately 15° from the normal to 
the centerline of the road (See Figure 
2). Right and left wheels then cross 
the tape at slightly different times. 
This small difference in time is sufh- 
cient to influence the marking pen and 
each wheel produces a distinct mark 
on the chart. The resulting record posi- 
tively registers the position of all four 
wheels of each vehicle. 

The recording system permitted the 
use of an 8-conductor cable rather 
than an 81-conductor cable that would 
have been required if each of the 80 
segments had been on a separate cir- 
cuit. The interconnecting cable, 8-con- 
ductor, #20 AWG, was stored on a 
garden hose reel for easy payout and 
pickup. One thousand feet of cable 
were used on this project, connected 
by a 3-prong plug to each tape for 
ready assembly (Figure 7). The DC 
power convertor for the placement tapes 
and the recording equipment were 
mounted on a small cart. A small gaso- 
line engine driven generator produced 
electric power for the chart motors 
and power supplies. Installation time 
for road tubes, interconnector cable 
and recorders, with a crew of three, 
was approximately an hour. The equip- 
ment could be picked up and stored 
in a truck in half an hour. 

(Continued on page 52) 
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Freeways — A Modern Mass 


Transportation System 


a. os ANGELES freeways have been 
called a variety of names ranging from 
“an amazing transportation system” 
to “the world’s longest parking lots.” 
These names are indicative of the 
srowing interest in transportation as 
provided and planned in the Los An- 
geles area with special emphasis being 
placed on transit and freeways. In 
response to this interest the following 
may be helpful in understanding the 
transportation picture 
and in evaluating the many opinions, 
claims, and counter-claims that have 
been aired regarding this subject. 
A clear picture of what is happen- 
ing in Los Angeles is not only im- 
portant to this area, it is important 
throughout the country since in recent 


Los Angeles 


years Los Angeles has come to be 
known as “the most freewayed city in 
the world” and this characteristic is 
pointed to by both advocates and op- 
ponents of freeways as_ illustrating 
their respective views. Thus, Los An- 
geles has become a proving ground 
for freeways as the dominant form of 
urban transportation. 

To begin with, take a quick, broad 
look at Los Angeles. 

Greater Los Angeles is now the sec- 
ond largest metropolitan area in the 
United States and according to most 
forecasts is inevitably to become the 
largest. 

Greater Los Angeles has experienced 
a growth unparalleled by any other 
metropolitan area. 

Greater Los Angeles is now, and has 
been throughout the period of its lar- 
gest growth predominatnly dependent 
on motor vehicle-highway transporta- 
tion. 


These are facts, not opinions. 

In the face of these facts some con- 
tinue to say that to insure the future 
of this area we must now turn to mass 
rapid transit. But it seems more reas- 
onable that a middle course should be 
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pursued involving both private and 
public transportation, each to the de- 
gree and in the form that it best can 
serve. Public transportation in some 
form is essential and should be given 
the opportunity to serve the real tran- 
sit needs of the community. Private 
should not be arbitrarily curtailed. 

transportation is also essential and 


Definitions 
Before going any further, the mat- 
ter of definitions deserves attention. 


The terms mass transit, rapid transit, 
and mass transportation often are 
used interchangeably and such use can 
lead to misunderstanding. 


By J. W. McDonald, Manager 


Engineering Department 
Automobile Club of Southern California 





—California Division of Highways 
Figure 1—View of the future location of the San Diego Freeway looking south across the Santa 
Monica Mountains. Note the beginnings of a large cut in the center of the picture with Mulholland 
Drive running across the photo just above center. The point of interest here is the land development 
taking place on both sides and simultaneously with freeway construction. These lots benched into 
the hillside above the freeway sell for $20,000 and up, and are accommodating strictly luxury-type, 
custom-built homes. 


To avoid this. the following defiini- 
tions will apply here: (It seems par- 
ticularly important in 
transportation to distinguish between 
the general term “transit” and the 
specific term “rapid transit”). 

Mass a general term 
meaning public transportation of 
large groups of people in vehicles 
operating on specified routes and 
schedules. Mass includes 
street “rapid 


discussing 


Transit 


transit 
buses, cars, and 
transit.” 

Rapid Transit—the more specific 
term transit operating 
over exclusive, grade separated 
rights-of-way. Subways, overheads, 


meaning 
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—California Division of Highways 


Figure 2—Hollywood Freeway at Vine Street, looking southeast towards downtown, showing a free- 
way and its impact on the aesthetics of an area. This shot is several years old now and landscaping 
has made the freeway even less obtrusive. 


monorails are examples of rapid 
transit. The distinguishing feature 
of rapid transit then is the ex- 
clusive right-of-way rather than 
its speed. If taken literally the 
term “rapid transit” today is a 
misnomer. Most existing transit 
systems referred to as “rapid” ac- 
tually operate at average speeds 
slower than we drive on the free- 
ways even in the peak hours. 
Mass Transportation is often in- 
terpreted to mean simply mass 
transit, but transportation includes 
much more than transit. Webster 
defines “mass” as a “large quan- 
tity’. Thus, Los Angeles freeways 
actually constitute a modern, mass 
transportation system, since they 
provide for the movement of lit- 
erally millons of people every 24 
hours. The Pasadena and San Ber- 
nardino Freeways each carry 
about 120,000 vehicles a day, the 
Santa Ana 140,000, the Holly- 
wood and Harbor Freeways over 
200,000 each and 350,000 vehicles 
use the 4-Level Interchange daily. 
Even with only one or two persons 
per vehicle, the 4-Level Inter- 
change accommodates over half-a- 
million Los Angeles area travelers 
each day of the year. 

In an even broader sense “trans- 
portation” involves goods as well 
as people, and freeways, unlike 
transit, serve in this respect too. 


Furthermore, freeways serve tran- 

sit. The Los Angeles Metropolitan 
Transit Authority has established 
most successful “freeway Flyer” 
bus routes to the San Fernando 
Valley and elsewhere. While not 
“rapid transit” by definition, the 
freeway bus establishes a transit 
service more rapid than most so- 
called rapid transit systems, and 
does so at a fraction of the cost. 
While still considering definitions, 
return for a moment to the “middle 
course” mentioned earlier—which is 
often referred to as a balanced trans- 
portation system. “Balanced” is a good 
word—who will argue for an unbal- 
anced system? But support of “bal- 
ance” is too often twisted to imply that 
present transportation is badly out of 
balance. Is it out of balance in Los 
Angeles because of this area’s degree 
of dependence on private transporta- 
tion? Is it out of balance because Los 
Angeles has a relatively small transit 
system and a complete lack of, or 
some might say freedom from, rail- 
rapid transit? Certainly these are not 
measures of “transportation balance.” 
Transportation balance should be 
defined as the matching of transporta- 
tion modes and systems to the real 
transportation needs of the community. 
On the basis of these definitions 
then, it should be safe to say all are in 
favor of a balanced transportation 
system, all are in favor of public 


transportation, and probably all are 
in favor of mass transit. The need for 
some kind of mass transit seems evi- 
dent. Also, we can see that the free- 
ways are presently serving as a mass 
transportation system. One popular 
feeling, however, that remains to be 
proven is that this area has an im- 
mediate need for rail-rapid transit. 

If it can be shown that rail-rapid 
transit could serve even part of Los 
Angeles’ widespread population more 
conveniently, more efficiently and more 
economically than other modes of 
transportation—then we should have 
it. To date, however, convincing evi- 
dence to support this case has not been 
produced, while many factors indicate 
that rail-rapid transit has, if anything, 
an extremely limited potential here. 


The Freeways 

Now, a good look at the freeway 
system as it exists in Los Angeles, 
seems in order. To keep the observa- 
tions in perspective we must look from 
a vantage point providing a broader 
view than many gain through their 
windshilds as they tackle the evening 
rush, 

For instance, the two maps show 
the tremendous progress made by the 
State Division of Highways in Los 
Angeles area freeway development in 
just seven years. In 1953 the Los 
Angeles motorist could make no free- 
way trip longer than 7 miles. Today, 
uninterrupted trips of 90 to 100 miles 
are available from the San Fernando 
Valley to El Toro in Orange County, 
or to San Bernardino and on to Bar- 
stow. In all but the peak hours these 
trips can be comfortably traveled at 
average speeds approaching 60 MPH. 
As another example a resident of Long 
Seach will find that he is actually less 
than 30 minutes away from downtown 
Los Angeles via the Long Beach Free- 
way, and this is a 25 mile trip. 

These are off-peak speeds and travel 
times appropriate to the periods when 
approximately 80% of the trips in the 
area are made. However, even during 
peak hours travel times in Los Angeles 
are as good, or better than those in 
other metropolitan areas having al- 
legedly more efficient forms of trans- 
portation. 

In 1957 the Engineering Depart- 
ment of the Auto Club made a com- 
prehensive study of travel times and 
compared these with the results of a 
similar study made 20 years before. 
It was found that not only had travel 
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times during the off-peak hours im- 
proved spectacularly but we could get 
around at least as well even during 
the peak hours, and this was accom- 
plished during a 20-year period when 
vehicle registration nearly tripled—the 
figures for Los Angeles County being 
about 900,000 vehicles in 1937, and 
2,700,000 in 1957. The growing free- 
way system is obviously not leading 
us from bad to worse as is so often 
alleged. 

This year the travel time study was 
repeated and the results were the 
same—indicating additional improve- 
ment in mobility as continuing growth 
brougth an increase of 300,000 in 
vehicle registration. 

The freeways cost a lost of money— 
the 40 miles completed in 1953 cost 
about $130 million in construction and 
right-of-way. Today, the freeways 
shown on the map represent an invest- 
ment of over $700,000,000. This in- 
vestment, however, seems well justified 
by the benefits derived. For instance, 
the 40 miles of freeways shown on the 
53 map have returned, in just 7 years, 
user savings in the form of time and 
reduced costs of more than twice the 
$130 million investment, and, because 
of access control, continued return is 
assured. 

Property values have been greatly 
enhanced by freeway construction. The 
parallel surface streets are relieved of 
heavy, through traffic, and, probably 
most important, it should always be 
remembered that freeways provide 
safer travel. It is estimated that Los 
Angeles freeways are saving 80 lives 
annually. 

As another example of freeway 
benefits in the form of reduced acci- 
dents, a recent report shows that when 
all U. S. 99 traffic used the old, city- 
street highway through Madera, in the 
San Joaquin Valley, 154 accidents oc- 
curred in year. In a one-year 
period following opening of the new 
freeway there were only 48 accidents 
on both the former city-street route 
and the freeway—a 79% decrease. 
This experience is being repeated 
throughout the state and the country. 


one 


Freeways are often accused of being 
the despoilers of communities when 
actually the opposite is true. In El 
Monte, for instance, local objections 
delayed construction of the San Ber- 
nardino Freeway for several years, 
and all sorts of frightening predictions 
were made including the near-total 
demise of the city. 
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—California Division of Highways 


Figure 3—The Harbor Freeway looking north from Manchester Boulevard Interchange. Note develop- 


ment both new and old within the loops. This is one way to reduce the amount o' 


to a freeway interchange. 


Now, however, several years after 
completion of the freeway, economic 
studies indicate that, by almost any 
measure, conditions in E] Monte have 
improved: 

The annexation rate has increased 
sharply. 

Building permits show remarkable 
gains. 

So-called business is 
doing significantly better than similar 


“by-passed” 


businesses in Los Angeles County as 
a whole, and 16 new businesses have 
appeared on the by-passed boulevards. 

And what of the effect on the tax 
base of the community? The invest- 
ment in the new freeway-oriented 
Roebuck Center in El Monte 
represents, in a single development, 
over twice the total amount spent for 
the entire freeway right-of-way through 
that city. 

In short, predictions of a severed 
and despoiled community have proven 
completely wrong in El Monte as they 
have in so many other cases. 


Sears 


Rapid Transit vs. Freeways 

Although doing an amazingly good 
job, freeways are neither perfect nor 
the complete answer to all transporta- 
tion problems. Driving them as we do 
in Los Angeles, either regularly or oc- 


acreage devoted 


casionally, we become familiar with 
the freeways’ capabilities and_ their 
limitations. However, it must be re- 
membered that the system is incom- 
plete and that the few, existing free- 
ways are called upon to carry a tre- 
mendous overload of traffic which 
eventually will be distributed on new 
links of the system. Forgetting this 
point leads to unfair exaggeration of 
freeway problems. 


On the other hand, what chance has 
the average Los Angeles citizen to 
evaluate fairly the potential of rapid 
transit — particularly in this area? 
Some may be intrigued by the imagi- 
native picture of a shiny monorail 
train, gliding smoothly and noiselessly 
along at 70 MPH, others by the thought 
of how much more pleasant the free- 
way might be if the man in the car 
ahead and the one behind had left 
their cars at home and been able to 
the monorail instead. But our 
evaluation must be better than this. 


ride 


Some very worthwhile data gather- 
ing has been done by consultants to 
the Los Angeles MTA in efforts to 
evaluate the transit potential and de- 
velop a transit program, but the 
studies have been primarily explora- 
tory and so far inconclusive. The 
LAMTA has recently received recom- 
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Figure 4—Harbor Freeway looking north. Note the concurrent development which has taken place on 
Broadway to the right of the freeway, i. e. left turn channels at the streets which cross, or connect 


with the freeway. 


mendations in response to the follow- 
ing three questions: 

1. What shall be build? 

2. Where shall we build it? 

3. How much will it cost? 
recommended a 
semi-conventional overhead rapid 
transit system of 75 miles initial length 
at cost of $529,000,000. 

The most important question of all, 
“How do we pay for it?” still remains 
to be studied. Also no study so far 
shows that there is actually a need for 
rail-rapid transit, or what patronage 
might be expected. 

Some politicians, 
and more 


The consultants 


public officials, 
transit advocates 
haven't the patience for these logical 


but time-consuming 


extreme 


studies, and | 
doubt that this group is very happy 
with either the recent recommendation 
for a more practical system in lieu of 
the popular monorail or the honest 
$7,000,000 per mile estimate. 
Feeling that they already have the an- 
swers, these “experts” continue to dis- 
tort the picture with a variety of as- 
sumptions, opinions, half-truths, and 
just plain false statements. 


cost 


Downtown 
As an example, sweeping claims are 
made that rapid transit will relieve 
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congestion on the freeways, solve the 
smog problem, and prove to be the 
sole method of survival for the down- 
town area—rapid transit will save 
downtown from the inevitable stagna- 
tion and decay which accompanies 
automobiles and freeways. And, more 
colorfully, such downtowns without 
transit will “disappear under a layer 
of concrete.” 


Now 


town Los Angeles which is largely de- 


look for a moment at down- 


pendent on freeways. Freeways, ade- 
quate to serve the Los Angeles down- 
town area, are either already built or 
in various stages of development, and, 
contrary to the prophets of doom, we 
find Los Angeles actively planning, 
building and redeveloping with the 
freeways in mind. A great, new Civic 
Center is emerging, the extensive 
Bunker Hill redevelopment project is 
moving along, and half a dozen new 
large office building have been con- 
structed within the last four years. 
Changes in land use are occurring in 
downtown Los Angeles; retail trade, 
for instance, is becoming relatively 
less important as headquarters func- 
tions become more important, but 
downtown Los Angeles is neither stag- 
nating nor being wiped out by the 
freeways. 


Parking 

And what about parking? Actually 
enough parking capacity exists in the 
Central Business District of Los An- 
geles for all the vehicles desiring to 
park there. True, some of this parking 
capacity is not well located and more 
parking demand will come in the 
future. Adjustments are necessary and 
the erection of additional parking 
must be considered. While 
this problem deserves greater attention 
it need not be viewed with alarm, and 
certainly is not impossible of solution. 


garages 


“Approaching Choas” 

The advocate may also state that 
rapid transit is essential to a_well- 
planned city and will prove to be the 
only alternative to “approaching chaos” 
in commuter travel—more of the scare 
approach. Actually, despite tremen- 
dous growth, we’re traveling better in 
this area than ever before, and exist- 
ing transportation planning for the 
future is more comprehensive than 
ever before. There is simply no basis 
for the prediction of 
chaos, but it seems ever-popular. A 
brief quote from a report advocating 
rapid transit will illustrate this timeless 
popularity : 


approaching 


“The future orderly develop- 
ment of Los Angeles requires the 
construction of rapid transit lines 

.” and “If the City’s unequalled 
position is to be maintained 
it must continue to spread and 
this accom- 
plished only by providing rapid 
transportation. . .” 


spreading can be 


In other words, if Los Angeles is ever 
going to amount to anything and avert 
chaos it will have to have rapid transit. 

Is this a statement of one of today’s 
transit extremists? No, the quotations 
are from the report “Comprehensive 
Rapid Transit Plan for the City and 
County of Los Angeles” dated 1925! 
Somehow Los Angeles has not only 
survived 35 years of “approaching 
chaos” but has grown, without the aid 
of rapid transit, from the 10th largest 
city in 1920 to the second largest 
metropolitan area in the country to- 
day. 


How Rapid? 

Unrealistically high speeds are often 
claimed for rapid transit—usually the 
highest attainable. Less fre- 
quently, the more meaningful average 


speed 
speed from station to station is ad- 


mitted to, as in the current LAMTA 
report, but never yet have | heard a 
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transit expert discuss publicly the 
actual total time required for a rider 
to get from his home to his place of 
work. This is the time that really 
counts and it includes getting to the 
station, traveling on the transit system, 
making all the station stops, probably 
transferring and finally getting from 
the downtown station to the office. No 
transit rider will begin and end his 
trip on the rapid transit line. 


Unrealistically High Efficiency 
Almost invariably the advocate will 
imply unrealistically high efficiency for 
rapid transit in terms of 30 or 40,000 
persons per hour capacity. This sounds 
impressive, but easily overlooked is 
the fact that to fill this capacity 30 or 
10,000 people must be found moving 
from one spot to another along a 
transit line in just one hour, whose 
trips can be served practically by 
transit. The vast, low density Los An- 
geles area in which we travel in so 
many different directions, at so many 
different times, and for so many differ- 
ent purposes, simply does not produce 
the type of high concentration of peo- 
ple moving from one point to another 
that can be served by rapid transit in 
some cities. Flexible transportation, on 
the other hand, is admirably suited to 
serving this Los Angeles dispersion. 


Unrealistically Low Cost 

It is also important that various 
rapid transit cost figures be carefully 
appraised. Such costs may exclude im- 
portant items such as _ right-of-way, 
need for double track, stations, rolling 
stock, signaling and dispatching, yards 
and shops, and even operating and 
maintenance costs. The honest transit 
advocate will admit that the chances 
of creating a self-supporting rapid- 
transit system in Los Angeles are prac- 
tically nil. 


Other “Successes” 

Finally, rapid transit proponents 
often refer to selected examples of 
alleged successes elsewhere. On a re- 
cent trip east, | had the opportunity to 
evaluate one of these widely heralded 
transit “‘successes’’—the Highland 
Branch of the Boston MTA. This has 
been referred to in national magazines 
as “a huge success,” “the triumph of 
rapid transit,” 
and as “high speed service.” 


planning,” “modern 


I rode this “modern rapid transit” 


in the morning peak hour and found 
uncomfortable cars, with 50% strap- 
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—California Division of Highways 


Figure 5—Colden State Freeway looking north. Western Ave. interchange right center. Alameda Ave. 
inter. and construction through Burbank left background. 


hangers, operating at an average speed 
of 18 MPH. It took 38 minutes for the 
12-mile ride from Riverside Station to 
downtown Boston, and this did not in- 
clude travel time from home to station, 
or station to office. 

This rapid transit operation had 


every opportunity for success. Using 
an existing completely grade separated 
railroad right-of-way, its construction 
cost was at a minimum. It has a 2,000 
car parking lot at the outer end served 
by a freeway, and connects with the 
existing subway 


system of Boston. 





—California Division of Highways 


Figure 6—San Diego Freeway-Sunset Boulevard Interchange. UCLA campus in left background. Note 
also new motel construction in foreground. 
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—California Division of Highways 


Figure 7—Looking southeast on Santa Ana Freeway at interchange with Long Beach Freeway. 


There are no competing Freeways and 
Bostonians are conditioned to transit 
riding. 

However, in contrast with the glow- 
ing phrases contained in the national 
magazines a quote from the October 
llth edition of the Herald 
reads as follows: 


Boston 


“Substantial financial losses by 
the MTA’s highly touted High- 
land Branch linking Boston, 
Brookline and Newton, threaten 
to add upward of $300,000 to the 
already defi- 
ee 


line’s staggering 
(Incidentally, all transit in Boston is 
heavily subsidized.) 

“The disappointment 
has been the failure of the River- 
side Terminal with its tremendous 
parking facility and its nearness 
to... the Massachusetts Turnpike 
to generate the 
MTA counted on.” 

“The argument was that com- 
muters and shoppers alike would 
respond to the offer of clean, safe, 
speedy, and regular service to 
Boston for a bargain 20¢ fare.” 


biggest 


patronage the 


The facts show that the commuters 
and shoppers just didn’t respond. So 
in Boston we can see a rapid transit 
operation, which appeared to have 
many reasons for success, failing to 
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make the grade. What then are the 
chances of success in Los Angeles? 

This example serves two purposes 
first, it proves that the prediction of 
success for a rapid transit venture can 
be entirely wrong, even under relative- 
ly favorable conditions. Equally im- 
portant to cities, it 
raises the question of just how much 
pro-rapid transit material can be ac- 
cepted after finding such an obvious 
case of misleading information. 


those in other 


Future of the Freeways 


Now, before trying to summarize, 
we should take just a brief look into 
the future of the freeways. In 1959 the 
Legislature adopted a master plan of 
expressways and freeways for the en- 
tire State of California. So, for the 
first time, this state has a comprehen- 
sive plan which gives us a reasonable 
concept of how the overall freeway 
system may be built. 

In conjunction with the master plan, 
a study of economic feasibility was 
made which shows that the future free- 
ways can be constructed within a rea- 
sonable time on the basis of existing 
rates of highway user taxes. In other 
words, this transportation plan is no 
pipe dream and will continue to pay 
its own way as it has in the past. The 
Federal Interstate Highway Program 


also is bringing completion of our 


freeway plan closer. 


Thus, we can look with confidence 
to the future and accept the projec- 
tions of doubling of population and 
motor vehicle registration with assur- 
ance that, provided we make no ill- 
advised change. we will see even great- 
er advances in our mobility in future 
years. 

Contrary to the self-appointed ex- 
perts, there is no do-or-die situation 
at hand which calls for immediate 
drastic action. The false prophets of 
doom, the “inevitable chaos” and 
“layer of concrete” philosophers should 
be the last ones to guide us toward 
intelligent transportation decisions. 


Summary 


By way of summary the following 
brief statements are offered: 

1. Los Angeles, in its period of tre- 
mendous been served 
largely by motor vehicle transporta- 
tion. 


growth, has 


2. The freeways which have become 
the primary key to mobility of our 
motor vehicle transportation system 
are presently doing an amazingly good 
job of moving tremendous volumes of 
people and goods. 


3. Future growth of this area can, 
and should, be considered calmly, ra- 
tionally, and optimistically. There is 
no reason for hysteria, “scare” tactics, 
or radical changes in emphasis re- 
garding transportation. 

1. Almost all are in favor of a bal- 
anced transportation system—an_at- 
mosphere should be created within 
which public transportation potential 
may be optimized. It does not, how- 
ever, follow that this means we pres- 
ently have a badly unbalanced system. 

5. The assertion that every large 
urban area must ultimately turn to rail 
rapid transit for the solution of its 
public transportation problems is cer- 
tainly subject to question. A very good 
case can be made supporting the con- 
cept of flexible rubber-tired public 
transportation, utilizing the freeways 
for express runs. 

6. Finally—and most important— 
intelligent decisions regarding trans- 
portation problems can be made only 
on the basis of an honest appraisal of 
the present situation, coupled with 
equally objective analysis and com- 
parison of the alternate courses which 
we might follow in the future. 
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Traffic News 








ITE Elects Officers 
For 1961; Malo 


Named President 


A. F. Malo, director of Detroit's De- 
partment of Streets and Traffic, was 
elected president of the Institute of 
Traffic Engineers at the 30th annual 
meeting of the organization held in 
Chicago September 12-15, 1960. 

Gordon K. Gravelle, deputy com- 
missioner of the New York City De- 
partment of Traffic. and Robert A. 
Burch, state traffic engineer of North 
Carolina, were elected vice presidents 
at the meeting. 

Selected 
only contested phase of the election 
was J. Al Head, assistant state traffic 
engineer of Oregon. 


secretary-treasurer in the 


Also chosen as members pf the In- 
stitute’s Board of Direction were: A. L. 
Hutchison, assistant general manager 
of the Los Angeles Department of 
Traffic; Fenton G. Jordan, city traffic 
engineer of Norfolk, Virginia; and 
Herbert B. Woodling, city traffic engi- 
neer of Akron, Ohio. 

Other members of the Board of Di- 
rection, carried over from last year, 
are: Fred W. Hurd, director of the 
Yale University Bureau of Highway 
Traffic. New Haven, Conn.; O. K. Nor- 
mann, deputy assistant commissioner 
for research, U. S. Bureau of Public 
Roads, Washington, D. C.; and Evan 
E. Olmstead, traffic engineer of the 
Chicago Transit Authority. 

Last year’s president, Edward G. 
Wetzel, special assistant to the director 
of port development of the Port of 
New York Authority, remains on the 
Board of Direction in his gapacity as 
immediate past president. 

Terms of the officers are for one 
year, while the three directors chosen 
will serve for two years. 


Because of the time element, 


it is impossible to give a full ac- 
count of the 30th Annual Meet- 
ing in this issue. Reports will 
appear in forthcoming issues of 
the magazine. 
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Pinnell Receives Past 
Presidents’ Award 


For 1960 

Charles Pinnell (Junior Mem., ITE) 
was announced as winner of the 1960 
Past Presidents’ Award at the Annual 
Meeting of the Institute of Traffic En- 
gineers held in Chicago in September. 
His award-winning paper was entitled, 
“Driver Requirements in Freeway En- 
trance Ramp Design.” The paper will 
be published in an early issue of Traf- 
fic Engineering magazine. 





BER 
Charles Pinnell 

Mr. Pinnell is Assistant Research 
Engineer at the Texas Transportation 
Institute at Texas A. and M. College, 
where he has been since 1958. Earlier 
he worked for the Texas Highway 
Department and taught at Texas Tech- 
nological College for four years. 

He is a civil engineering graduate of 
Texas Tech and received his M.S. in 
C.E. from Purdue in 1958 after gradu- 
ate work at the University of Califor- 
nia and Automotive 
Safety Foundation grant-in-aid. 

In addition to his membership in 
the Institute, he is an Associate Mem- 
ber of ASCE and of Sigma Xi, and is 
a registered professional engineer in 
Texas. 

Judges of the competition for 1960 
were a committee of past presidents of 
the Institute of Traffic Engineers. 
Chairman was M. C. Sielski, Immedi- 
ate Past President, and serving with 
him were F. Bruce Crandall, Burton 
W. Marsh, J. C. McMonagle and Don- 
ald M. McNeil. Competition was open 
to all Junior Members and Associate 
Members under 35 years of age who 
submitted a paper reporting original 
research work in traffic engineering. 


Purdue on an 


Three Papers Receive 
Honorable Mention in 
Award Competition 


Three papers were voted honorable 
mention in the 1960 Past Presidents’ 
Award competition of the Institute of 
Traffic Engineers. These were in addi- 
tion to the winning paper, submitted 
by Charles Pinnell. 

The honorable mention papers were 
submitted by: Adolf D. May, Jr., 
Thompson-Ramo-W ooldridge, Canoga 
Park, California; Joseph C. Oppen- 
lander, University of Illinois, Urbana, 
Illinois; Henry D. Quinby, Parsons, 
Brinckerhoff, Quade and Douglas, San 
Francisco, California. 

May's paper was entitled, “Traffic 
Characteristics Phenomena on 
High Density Controlled Access Facili- 
ties.” Oppenlander wrote on “A Theory 


and 


on Vehicular Speed Regulation.” Quin- 
by’s paper was titled, “Traflic Distri- 
bution Forecasts—Highway and 
It is expected that all three 
papers will be published in Traffic 


Engineering magazine in the next few 


Transit.” 


months. 


World Traffic 
Engineering Conference 
Scheduled for 1961 


A World Traffic Engineering Con- 
ference is to be held in Washington 
in August 1961, it was announced at 
the September 1960 meeting of the 
Institute in Chicago. The announce- 
ment was made simultaneously by the 
Joint Committee on International 
Weeks for Traffic Study in London. 

The Conference will combine the 
3lst Annual Meeting of the Institute 
of Traffic Engineers and the 6th Inter- 
national Study Week in Traffic Engi- 
neering according to the announce- 
ment. It will be held during the week 
of August 21 to August 26, 1961, with 
the first three days devoted to the An- 
nual Meeting of the Institute, and the 
next three days assigned to the Inter- 
national phase. 

The programs of the two meetings 
will be integrated, with a large over- 
lapping attendance anticipated. Speci- 
fic themes tentatively scheduled in- 
clude discussions of the following: 

Objectives in the Development of 
Metropolitan Areas; Urban Transpor- 
tation and Its Future; Trafic Engineer- 
ing Research and Its Promotion by In- 
ternational Design of 
Rural Freeway Interchanges; Highway 


Cooperation ; 
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Now you can monitor hundreds 
of locations simultaneously, more 
automatically and efficiently than 
ever before. Fischer & Porter’s 
new TOP system counts traffic and 
prepares data for automatic anal- 
ysis without manual handling of 
any kind . . . at a surprisingly 
low cost. 

F&P Traffic Operation Punches 
are available in portable battery- 
operated or permanent line- 
powered models. They can be 
actuated by pneumatic tubes, 
electric eyes, treadles, radar, 


NOW...survey a complete traffic network 
as easily as a single highway 


sonar .. . any convenient detector. 
Primarily mechanical in opera- 
tion, the punches are easily under- 
stood and virtually foolproof. As 
many as 800 cars per minute can 
be counted. And you can choose 
counting intervals of 15, 30, or 
60 minutes for complete operating 
freedom. 

The specially designed tape is 
fed to a high-speed low-cost tape 
translator that transfers survey 
data to punched cards, computer 
paper tape, or prints out directly 
if desired. One week’s tape from 


al —) FISCHER & PORTER COMPANY 


These MANUFACTURING AFFILIATES carry Fischer & Porter engineering designs to the far corners of the earth: FISCHER & PORTER LTB., WORKINGTON, CUMBERLAND, ENGLAND @ FISCHER & PORTER G.m.b.H., GROSS- 
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over 60 counting stations can be 
prepared for a computer in less 
than four hours without the 
inevitable errors of manual 
handling. 

The TOP system has been 
proved outstanding in actual use 
... 1s fully approved for highway 
surveys and traffic counting by 
recognized authorities. Get com- 
plete information now in Catalog 
35-1544. Write Fischer & Porter 
Company, 2000 County Line 
Road, Warminster, Pennsylvania. 


COMPLETE PROCESS INSTRUMENTATION 


ELLERSHAUSEN, BE! GOTTINGEN, GERMANY @ FISCHER & PORTER N. V., KOMEETWEG 11, THE HAGUE, NETHERLANDS @ FISCHER & PORTER Pty. LTD., 1457 MALVERN ROAD, TOORONGA, S.E. 6, VICTORIA, AUSTRALIA 
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Trafic Accident Research; Electronics 
in Traffic Control; Freeway Traffic Op- 
erations and Control. 

Speakers will be chosen on an in- 
ternational basis, to provide the best 
and widest coverage of the subjects. 
An opportunity will be provided in 
each session for a full discussion by 
all groups represented. 

Following the week in Washington, 
a tour is planned for the foreign visi- 
tors to enable them to see at first-hand 
some of the results of U. S. traffic en- 
gineering work. The tentative itinerary 
includes, besides the Nation’s capital, 
Baltimore, Philadelphia, Trenton, New 
York City and New Haven together 
with the highways linking these cities. 

Attendance by approximately 100 
European representatives is antici- 
pated, together with delegates from all 
parts of the Western Hemisphere as 
well as other parts of the world. It is 
anticipated that a recent extension of 
the 1958 agreement with Russia for 
the exchange of scientific personnel 
will bring representation from that 
country. All trafic engineers in the 
world will be welcome, and a total 
attendance of nearly 1,000 persons is 
expected, with the greatest number 
from the U. S. and Canada. 

The Institute of Traffic Engineers is 
a_ professional society, 
founded in 1930, and now including 
more than 1,300 members, of which 
number more than 100 are outside the 


engineering 


Seattle Mayor Cordon Clinton (r.) 
Traffic Engineer, at recent award ceremonies at the Washington Athletic Club in Seattle. 
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U. S. It is devoted to the task of mak- 
ing the most efficient use of streets and 
highways for purposes of transporta- 
tion through application of engineer- 
ing principles involving planning, de- 
sign and operations. The Washington 
meeting will be the thirty-first annual 
gathering of the society. 

The Joint Committee on Interna- 
tional Weeks for Traffic Study is com- 
posed of representatives of three or- 
ganizations: the World Touring and 
Automobile Organization, the Perma- 
nent International Association of Road 
Congresses, and the International Road 
Federation. It has sponsored five Traf- 
fic Study Weeks in Europe, the latest 
in Nice, France, during the week of 
September 19, 1960. The Washington 
meeting will serve as the sixth in the 
series, 

The London contact is M. H. Per- 
lowski, the Secretary of the Joint Com- 
mittee, whose address is World Tour- 
ing and Automobile Organization, 32 
Chesham Place, London S. W. 1, Eng- 
land. The Washington contact is David 
M. Baldwin, Executive Secretary of 
the Institute of Traffic Engineers, 2029 
K Street, N.W., Washington 6, D. C. 


BPR Will Maintain 
Federal Driver Register 


Secretary of Commerce Frederick 
H. Mueller today designated the 


Bureau of Public Roads, under the di- 





—Seattie Times Photo 
receives the ITE award from Rex C. Still, Washington State 





rection of Federal Highway Adminis- 
trator Bertram D. Tallamy, to estab- 
lish and maintain the Driver Register 
authorized by Congress in Public Law 
86-660, which was approved by Presi- 
dent Eisenhower on July 14. The Reg- 
ister will serve as a clearing house to 
identify for the states those motor- 
vehicle drivers have 
been revoked because of driving while 
intoxicated or conviction of a traffic 
violation resulting in loss of life. 


whose_ licenses 


Secretary Mueller emphasized that 
the Federal Government is not enter- 
ing either the driver-licensing or trafhic- 
law-enforcement fields. By terms of 
the enabling legislation, the Register 
will be operated as a voluntary State- 
Federal enterprise. Those states that 
participate will furnish the Bureau of 
Public Roads with identifying infor- 
mation on drivers whose licenses are 
being revoked for the specified causes, 
and may request the Bureau to check 
new license applicants against the Reg- 
ister for a record of previous revoca- 
tion. 

Because the program is an innova- 
tion, a great deal of exploratory work 
must be accomplished before the Reg- 
ister can become a working reality. 
Preliminary forecasts indicate that a 
pilot operation may be started in mid- 
1961, and the Register could be in full 
operation a few months later, accord- 
ing to the Department of Commerce. 


International Conference 
On Road Research 


Delegates from thirteen member and 
associated countries of the Organiza- 
tion for European Economic Co-opera- 
tion have recommended that an inter- 
national body should be set up to 
foster road safety research. This was 
the major decision taken at a four-day 
international meeting at the U. K. 
Road Research Laboratory of D.S.LR. 
at Langley, Buckinghamshire. 

It is suggested that the international 
body should be responsible for co-or- 
dinating the research effort of the vari- 
ous countries concerned; to foster the 
interchange of road research informa- 
tion; and to recommend new researches 
on problems whose solution requires 
or would profit from international 
co-operation. 

Sir William Glanville, C. B., C.B.E., 
F.R.S., U.K. Director of Road Re- 
search, was Chairman throughout the 
meeting, which was held under the 
auspices of the European Productivity 
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+++ WHERE RESEARCH IS THE KEY TO TOMORROW 


THE TERM “‘SCOTCHLITE™ IS A REGISTERED TRADEMARK OF THE 3M COMPANY 





MODERN TRAFFIC CONTROL AND 
SAFETY START WITH SIGNING 
THAT WORKS NIGHT AND DAY 
IN FULL TIME COLORS! 


Signs must get attention fast these days 
and nights of more traffic, more out-of- 
town drivers, more driving distractions. 
And no other signing material flags the 
eye like “‘Scotchlite”’ Reflective Sheeting 
with its full time colors. Vivid colors that 
make your traffic signs stand out ’round 
the clock. Identifying colors that alert 
drivers in time to react properly and 
safely to your signs at all hours. 

These full time colors work in other 
ways, too. When it rains at night, smooth- 
surfaced ‘‘Scotchlite’’ Reflective Sheet- 
ing does not black out—as those fair 
weather, exposed lens reflectors often do. 
And if bent out of normal viewing posi- 
tion by accident or vandalism, wide angle 
‘‘Scotchlite’’ Sheeting still reflects, still 
communicates with color. | 

Only ‘“‘Scotchlite”’ Reflective Sheeting 
gives you full time colors: all the traffic 
colors, with all their commanding bril- 
liance, all the time. With ‘‘Scotchlite’’ 
Sheeting, you get effective signing—the 
right start for modern traffic control and 
safety in your community. For details, 
write: 

Reflective Products Division, Dept. 90, 

3M Company, St. Paul 6, Minnesota 
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Agency of O.E.E.C. The countries rep- 
resented, in addition to the United 
Kingdom and the United States, were 
Austria, Belgium, Denmark, Spain, 
France, Greece, Italy, Norway, the 
Netherlands, Sweden and Switzerland. 

The meeting also recommended that 
each country should set up a national 
committee for road safety research 
which would, additionally, provide a 
link with the proposed international 
hody. 

A consultative Panel of Experts will 
be formed to consider the steps nec- 
essary to carry out these two impor- 
tant recommendations, and a further 
international meeting is recommended 
to be called within twelve months to 
consider progress. 

Sir William Glanville stressed the 
need for closer international co-opera- 
tion in road research. He pointed out 
that there already existed a number of 
broadly based international organiza- 
tions responsible for the discussion of 
road safety in the wide sense. The new 
body would work in close co-operation 
with these. 

“But we are concerned with RE- 
SEARCH—with the advancement of 
knowledge.” he said, emphasizing that 
a new international research body 
would NOT take over the work of the 
other organizations. 

Without attempting to cover the 
whole field, the meeting discussed a 
number of research projects which 
would benefit from international co- 
operation. Several of these were al- 
some at 
Laboratories abroad and some at the 
D.S.1.R.’s Road Research Laboratory, 


but much more co-ordination of effort 


ready being investigated, 


was thought desirable. Examples are: 
(1) The priority rules for vehicles 
(2) Other 


aspects of road user behaviour, such 


meeting at intersections; 
to) 


as where pedestrians cross the road, 
and the care they take before doing so; 
(3) Road furniture (lamp standards, 
sign posts), kerbs, etc.; (4)The com- 
parison of the results of accident in- 
vestigation teams in various countries; 
(5) The examination of accident data 
on the effectiveness of seat belts and 
harnesses, and similar information on 
helmets for motorcyclists; (6) The 
studying of the effects of speed limits 
on accidents, particularly in towns; 
(7) The study of the effect of alcohol 
and drugs. 
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Underwater Transit Tube 
To Be Built 


Engineering plans for an_ earth- 
quake-proof underwater rapid transit 
tube to span the Bay between San 
Francisco and Oakland have been re- 
leased. 

The tube will be the longest of its 
type anywhere in the world. Measur- 
ing four miles in length, it will serve 
as a key link in the proposed 100-mile 
rail rapid transit system now being 
designed for the Bay region. 

Construction of the tube, plus nearly 
two miles of approaches, will cost 
$127,191,000, according to consulting 
engineers for the five-county Bay Area 
Rapid Transit District. The money al- 
ready has been authorized by the Cali- 
fornia Legislature, to be taken from 
surplus automobile tolls collected on 
the Bay Bridge. 

The engineers said planning of the 
tube involved the most exhaustive tests 
ever conducted on the effects of earth- 
quake action. Participating in the 
studies several of the world’s 
leading seismologists. There is no 
question, they said, that the transbay 
tube can withstand any conceivable 
earthquake. 


were 


For Flashing Signals and Beacons 








The tube will stretch from a point 
directly beneath the San Francisco 
Ferry Building to an eastern portal to 
be located on the Oakland Mole. It 
will pass under the Bay Bridge mid- 
way between San Francisco and Yerba 
Buena Island. At its lowest point the 
tube will rest 110 feet below the sur- 
face of the water. 

Construction of the tube will make 
it possible for transit patrons to travel 
from downtown Oakland to downtown 
San Francisco in less than 11 minutes, 
as compared with a present peak-hour 
travel time of more than 40 minutes, 
the District said. 

The tube will be built from prefab- 
ricated steel and concrete sections, 
which can be floated into position and 
lowered to the bottom of the Bay. 

It will take 62 such sections to span 
the Bay, each measuring 300 feet in 
length. The tube will measure 35 feet 
in diameter, except for two specific 
locations midway in the Bay where 
wider sections will be needed to house 
electric power substations. 

Electric trains with top speeds of up 
to 80 miles an hour will travel through 
the tube directly into double-level sub- 
ways located beneath Market Street in 
San Francisco and Broadway in Oak- 





Specify The Flashers With Performance Proven Dependability 
“a e 


engineering and design features that 
have made Time-0-Matic the leading 
manufacturer of flashers since 1932 


© open frame construction for 
efficient heat dissipation 


© adjustable 50-60 flashes per 
minute 


© not affected by extreme temp- 
erature variations 


@ slow speed induction motor 
® hardened, polished pivots 


© bearings, factory lubricated 
for life of the flasher 


© available with or without radio 
interference eliminators 


Write for literature and specifications 









TIME -O-MATIC, INC. 
A SIGN OF GOOD CONTROL SINCE 1932 


P.0. Box 850, Danville, Illinois, Phone Hickory 2-0611 
Canadian Agent: Sangamo, Ltd. ® Leaside, Toronto 17 Canada 


NEW ! ! 

Model 46 

1 or 2 circuit, front- 
mounted cams and con- 
tacts out in the open 
for fast, easy adjust- 
ment, replacement. 
Compact size 43@” high, 
4” wide, 21%” deep 


Model 3 
1 or 2 circuits 


Model 37 Jack-mounted 
Available with or with- 
out meter base and cov- 
er, as shown, 1 or 2 
circuits 


Applications 


Safety Zones 
Caution Signals 
Traffic Islands 
Loading Zones 
Warning Beacons 
Flashing Stop Signs 
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Above illustration shows proposed route for the 4-mile long underwater rapid transit tube which 
will be built between San Francisco and Oakland. The tube, estimated to cost $127,000,000, will rest 
at a maximum depth of 110 feet below the surface of San Francisco Bay. 


land. From there transit patrons can 
ride escalators to the street level above. 

Engineers for Parsons Brinckerhoff- 
Tudor-Bechtel, the joint group of con- 
sultants employed by the District, said 
construction of the tube will in no way 
cause damage to San Francisco’s Ferry 
Building, which is noted for having 
survived the historic 1906 Earthquake. 

To connect the tube with the Market 
Street subway, builders will tunnel 70 
feet beneath the Ferry Building. A 
“cut and cover” type of construction 
will be used at the Oakland side of the 
Bay. 

Individual tube sections can be fab- 
ricated at various Bay Area shipyards 
and drydocks, the engineers said. Each 
will be made from welded steel plates 
attached and reinforced with circular 
steel rings and concrete. Before being 
floated out to the site, the sections will 
be completely sealed at each end. 
Later, after they have been welded to- 
gether on the bottom of the Bay, these 





Above illustration shows cross-section of the 
proposed underwater rapid transit tube which 
has been engineered for the San Francisco Bay 
Area. The tube will span the 4-mile distance 
i San Francisco and the City of Oak- 
and. 
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bulkheads can be removed. The entire 
tube will be assembled in a shallow 
ditch dredged out on the floor of the 
Bay. Mud and sand will be placed 
back over the tube to give it added 
weight and stability. 


County Officials 
Elect Alabaman 
As President 


Dan W. chairman of the 
Board of the Calhoun County Com- 
mission (Anniston, Alabama). was 
elected President of the National As- 
sociation of County Officials at the 


Gray, 





the Fontainebleau Hotel Aug. 14-17. 


NACO Conference in Miami Beach in 
August. 


The 53-year old Alabaman, serving 
his tenth consecutive year as a County 
Board Chairman, succeeds William E. 
Dennison, of Vernon, Michigan as 
head of the 8,500-member national 
organization which represents county 
leaders and county governments in 47 
states. 

A member of the Anniston Rotary 
Club, former Chamber of Commerce 
President, and American Legion Post 
Commander, Mr. Gray upon assuming 
his new position today pledged a con- 
tinuation of NACO’s hardhitting pro- 
gram aimed at improving the admin- 
istration of county government 
throughout the nation and to work for 
stronger leadership by counties in solv- 
ing the many local problems confront- 
ing the nation today. 


His election ended the four-day 
meeting in which the county officials 
tackled a wide range of problems from 
air pollution to medical care for the 
aged, and heard a succession of na- 
tionally known speakers. 


“It may be said as a universal rule 
that a government which attempts 
more than it ought will perform less.” 


—Lord Macaulay 
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—Miami-Metro News Bureau Photo 
MIAMI BEACH, Fia.—Left to right, Dan W. Gray, chairman of the Board of Commissioners, Calhoun 
County, Alabama and newly elected President of the National Association of County Officials; Sen. 
Estes Kefauver, Tennessee Democrat, William E. Dennison of Vernon, Michigan, outgoing president 
of NACO; and Sen. Thruston B. Morton, chairman of the Republican party, chat following the 
senators’ speeches at the second general session of the Silver Anniversary Conference of NACO at 
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k PLANET All-Aluminum Overhead Sign Support Structures 
SPAN THEM ALL 
a There’s a Planet all-aluminum overhead sign structure available to span the 
& widest of modern multi-lane expressways without center support. Box-truss 
e type structures designed to span 50 to 120 feet and support signs with up to 
be 500 square feet are standard. Longer spans or larger sign area capacities available 
E by special design. For shorter spans specify our standard tri-truss structures. 
ie Planet sign support structures are expertly designed . . . even 120-foot spans 
Fe with 500-square-foot signs can withstand hurricane-force winds. And aluminum’s 
* clean appearance and natural defiance to the elements assures you that our 
Photo a inexpensive-to-erect structures will stay attractive for years without maintenance. 
-alhoun By ¥s . ’ 
7. B Write or call for complete information. ~~ en enguenmndiuinin 
ng the 
ACO at Planet overhead sign support structures have been erected in Arkansas, Massachusetts, lowa, 1842 SUNSET AVENUE 
07 Kentucky, Michigan, New Hampshire and Ohio, and are under construction for others. LANSING, MICHIGAN 
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Aave You Ordered Yours? 





A HANDY AND DISTINCTIVE 


BINDER FOR 12 ISSUES OF 
TRAFFIC ENGINEERING 


Now you can build an easy reference library to the many 
fine articles and technical reports which appear in 
TRAFFIC ENGINEERING. Slip each monthly issue into 
this handsome new blue and gold binder. It holds up to 
twelve issues, and will make a most attractive addition 
to your office or home library. 


The binder has been improved and now has twelve flat 
steel bars which are easily operated to put copies in (or 
to remove them if necessary). The binder is beautifully 
finished and has a reinforced stiff back which is lined 
for greater wear. 


order yours today $3 00 postpaid 


TRAFFIC ENGINEERING 2029 k Street, NW, Washington 6, D.C. 


Please send me .... 


1 enclose $ 


binders, postpaid. 


C) Bill me. 





New Publications 





Highway Research Board Publications 
of Interest to Traffic Engineers 
BULLETIN 

235. Traffic Behavior on Freeways. 
(1960) Pub. 698. 132 p., $2.40. 

237. Highway Laws, 1959. (1960) 


| Pub. 700, 29 p., $0.60. 
240. Highway Accident Studies. (1960) 








Pub. 726, 56 p., $1.00. 

244. Effects of Traffic Control Devices. 
(1960) Pub. 730, 97 p., $1.80. 

247. Sign Supports: Foundation De- 
sign. (1960) Pub. 733, 35 p., $0.80. 
249. Highway Needs and Programming 
Priorities. (1960) Pub. 738, 75 p., 
$1.80. 


252. Snow and Ice Control with Chem- 
icals and Abrasives. Contains the fol- 
lowing reports: Chemical Mixture Test 
Program in Snow and Ice Control, by 
C. H. Lang, Chief Engineer, New York 
State Thruway Authority; and W. E. 
Dickinson, Chief Engineer, Calcium 
Chloride Institute. Description of re- 
sults and cost advantages realized on 
experimental tests of calcium chloride 
with rock salt and with abrasives on 
the New York Thruway. Use of Chem- 
icals and Abrasives in Snow and Ice 
Removal from Highways, by D. R. 
Brohm, Maintenance Section, Ontario 
Department of Highways; and H. M. 
Edwards, Professor of Civil Engineer- 
ing, Queen’s University. Results of lab- 
oratory tests to determine the effective- 
ness of various mixtures as ice and 
snow melting agents. $.80. 


SPECIAL REPORT 

52. A Framework for Urban Studies: 
An Analysis of Urban-Metropolitan 
Development and Research Needs. 
(1960) Pub. 722, 29 p., $1.20. 

53. State Highway Organization Charts, 
1959 Revised. (1960) Pub. 723, 50 p., 
$1.60. 

55. Highway Research in the United 
States. (1960) Pub. 736, 119 p., $2.80. 


| OTHER SERIES 


Highway Research Board Publication 
Index 1956-1959. (1960) 129 p., $2.60. 
Roadside Development, 1960. (1960) 
25 p., $1.00. 

(Checks or money orders may be 
made payable to “Highway Research 
Board” or to “National Academy of 
Sciences.” ) Address orders to: High- 
way Research Board, National Acad- 
emy of Sciences, 2101 Constitution 


Ave., N. W., Washington 25, D. C. 
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New Appointments 





Butcher Appointed 
Manager of 


Montgomery County, Md. 
Mason A. Butcher (Mem., ITE) has 
been named County Manager of Mont- 
gomery County, Maryland. He takes 
over from Melvin L. Reese, recently 
appointed City Manager of Miami, 
having been acting manager since 
Reese’s resignation several months ago. 
Mr. Butcher has been employed by 
Montgomery County since 1950, when 
he was appointed the first traffic engi- 
neer of the county. Two years later he 
was named Director of Public Works 
for the county, a position he held until 
his new appointment. On two previous 
occasions he served as acting manager, 
but not until this year was he a can- 
didate for the manager’s position. 

A native of Nebraska, Butcher grad- 
uated from the University of Nebraska 
in 1936 and went to work for the 
Nebraska Department of Roads and 
Irrigation, eventually becoming assist- 
ant trafic engineer and later State Air- 
port Engineer. During the war he 
served as an airborne electronics officer 
on a carrier. In 1949 he came to Wash- 
ington as traffic engineer with the Cap- 
ital Transit Company. 

Mr. Butcher completed the Yale 
Bureau course in 1940, and is a regis- 
tered professional engineer. He has 
been active in the Washington (D. C.) 
Section of the Institute, and is a mem- 
ber of the Maryland Society of Profes- 
sional Engineers. 


Langsner Becomes 
Assistant State 
Highway Engineer 

George Langsner (Associate Mem- 
ber, ITE) has been promoted to As- 
sistant State Highway Engineer by the 
California Division of Highways. He 
had been Engineer of Design for the 
Division. 

The change was part of a major re- 
grouping of headquarters engineering 
and administrative functions, which 
included the appointment of a third 
Deputy State Highway Engineer. In 
his new position, Mr. Langsner will re- 
port to one of the three Deputy State 
Highway Engineers and will oversee 
the functions of Office Engineer, Fed- 
eral Secondary Roads, City and Co- 
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operative Projects, and Service and 
Supply and Management Analysis. 

Mr. Langsner joined the Division of 
Highways in 1931 upon graduation 
from the California Institute of Tech- 
nology. He served in the Los Angeles 
district (District VII) in positions of 
increasing responsibility, including de- 
sign and other work in planning the 
Los Angeles metropolitan area freeway 
system, and became District Engineer 
there in 1955. He was transferred to 
Sacramento headquarters office in 1957 
as Engineer of Design. He is currently 
chairman of the Committee on Design 
of the American Association of State 
Highway Officials. 

He is a native of Brooklyn, New 
York, coming to California in 1922. 


Streb to Port of 
New York Authority 
Paul L. Streb (Assoc. Mem. ITE), 


has joined the staff of the Port of New 
York Authority. 





Paul L. Streb 


Since 1955 Mr. Streb has been As- 
sistant Traffic Engineer with the Rhode 
Island Department of Public Works. 

A civil engineering graduate of Vil- 
lanova University, Mr. Streb received 
a fellowship to the Yale Bureau of 
Highway Traffic and graduated in 
June 1955. He is a registered profes- 
sional engineer in New York and 
Rhode Island. 

He will work in the trafic control 
and operations section of the Port 
Authority. 


Job Changes 
Mason A. Butcher—formerly Director 
of Montgomery County Department 
of Public Works in Rockville, Mary- 
land; is now the County Manager of 
Montgomery County. 


Richard A. Conley—formerly Assist- 
ant Director in charge of Public 
Works for the City of San Antonio, 
Texas; is now Assistant Director of 
the Department of Traflic and Trans- 
portation for the City of Houston, 
Texas. 

Gerald H. Frieling—formerly an As- 
sociate with Wilbur Smith & Asso- 
ciates in Kansas City, Missouri; is 
now Manager of the Downtown 
Committee of Kansas City, Missouri. 

Paul L. Streb—formerly Assistant 
Trafic Engineer with the Depart- 
ment of Public Works in Provi- 
dence, Rhode Island; is now Traffic 
Engineer with the Port of New York 
Authority in New York City. 


Title Changes 


Louis A. Andriacchi—is now Division 
Sales Manager of Minnesota Mining 
& Manufacturing Co. in Newton 
Center, Massachusetts; was Market 
Manager in St. Paul, Minn. 

Alan T. Gonseth—is now Staff Engi- 
neer in the Research Section of the 
Project & Planning Division, Tun- 
nels & Bridges Department of the 
Port of New York Authority in New 
York City; was Research Techni- 
cian. 

Vealess F. Hudspeth—is now Assistant 
Trafic Engineer with the Traffic Op- 
eration Section of the Colorado De- 
partment of Highways in Denver, 
Colorado; was an Associate Engi- 
neer, 

George Langsner—is now Assistant 
State Highway Engineer—Admini- 
stration, with the California Division 
of Highways in Sacramento; was 
Engineer of Design. 

William R. Marston—is now Assistant 
Commissioner, Department of Streets 
and Sanitation for the City of Chi- 
cago, Illinois; was City Trafic En- 
gineer. 

John F. May—is now Assistant Traffic 
Engineer with the Illinois Division 
of Highways in Springfield; was 
Civil Engineer III. 

Martin Wohl—is now Assistant Pro- 
fessor of Transportation Engineer- 
ing in the Civil Engineering Depart- 
ment of Massachusetts Institute of 
Technology; was Instructor. 

J. C. Young—is now Chief Engineer 
with Porter & O’Brien in Sacra- 
mento, California; was Chief High- 
way Engineer with Porter, Urqu- 
hart, McCreary & O’Brien in Salt 
Lake City, Utah. 
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TRAFFIC CONTROLLER 


@ SYNCHRONOUS OPERATION 


WITHOUT SYNCHROLIZERS 


@ PEDESTRIAN ACTUATED 


INTERVAL 


EXTENSION 


@ ONE, TWO, OR THREE DIAL 


OPERATION 






The Marbelite M-35 SV AP 
is a two phase, semi-actu- 
ated controller, electro- 
mechanical in operation, 
providing control flexibil- 
ity greater than that avail- 
able in other semi-vehicle 
actuated controllers. 


For complete information, 
write 


MARBELITE 


173-179 NORTH 10th STREET 
BROOKLYN 11, N.Y. 
EVergreen 8-4742 
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VEHICLE CONTROLLED TIME 


M-35 SVAP| 
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Minit Park Garage 
To Open in NYC 

New York’s tallest and newest ga- 
rage for Wall St. area of lower Man- 
hattan will get a lift, literally and 
figuratively, when the ten level Minit 
Park Garage is opened in December 
for 210 cars. 

This is the first structure to be built 
under the revised Administrative Code 
of the City of New York which now 
permits ten levels (or 75’) in a con- 
crete open-deck facility that automati- 
cally lifts cars, carries them into the 
cab of the elevator and places them in 
the assigned stalls on their wheels. 
“Look Ma, no hands!” is strictly true 
as no one touches a vehicle after the 
owner leaves and locks it. This assures 
complete safety for car and contents 
as well as one-minute receipt and deli- 
very. Two high-speed elevators travel 
vertically and horizontally with car- 
handling dollies doing the job with 
only one man on each elevator. 

Minit Park is engineered and built 
by the Alliance Machine Company of 
Alliance, Ohio, and is represented ex- 
clusively in the United States and 
Canada by the Minit Park Garage 
Company, Harold P. Hallock, presi- 
dent. 

“The answer to urban parking prob- 
lems and better business downtown,” 





Ala Arcuiteer 


as Mr. Hallock puts it, “is a vertical 
solution and this means mechanical 
handling where choice sites near the 
generators of demand can be devel- 
oped into useful capacities.” Earlier 
Minit Park garages were built for the 
Pennsylvania Railroad and the City of 
Alliance. This latest version embodies 
a new dolly lifting all four wheels and 
will handle all cars down to 414” of 
road clearance, runs at 264 f.p.m. and 
spots cars precisely in each stall so 
that after the initial pick-up cars can 
be parked or unparked automatically 
as the elevators are self-leveling and 
side-spotting. 

Mr. Hallock points out that while 
the property was expensive and only a 
57’ x 85’ corner, this 210 car garage 
will be a useful and decorative im- 
provement close to the hub of the 
financial district where parking is at 
a premium according to David Rocke- 
feller's Downtown Lower Manhattan 
Assoc. which is sponsiring a re-birth 
of activity there. 

While mechanical garages can be 
built as large as the site permits and 
the demand indicates, Mr. Hallock 
feels that smaller units do not com- 
pound the on-street traffic problem, 
can be closer to more generators of 
demand without destroying the con- 
tinuity of retail trade districts and the 
sites more readily acquired. Garages 
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may be built of unprotected steel to 
8 levels in New York or 10 levels in 
concrete precast elements, both of 
which can be dismantled and _ re- 
erected where the end use of the land 
is for other than garaging. 


infrared Detector 
Provides Flexibility 


An infrared traffic detector designed 
for in-minutes installation and easy 
mobility from one location to another 
to cope with changing traffic patterns 
has been introduced by the Heiland 
Division of Minneapolis-Honeywell 
Regulator Company. 

Company engineers said the device 
—called the Traffitrol Detector—offers 
wide flexibility to traffic engineers and 
law enforcement officials in studying 
and controlling traffic. It can be con- 
nected with all types of existing traffic 
control boxes and central computers 
to actuate semaphores in accordance 
wtih traffic flow. 

The use of infrared techniques, en- 
gineers said, makes the device highly 
accurate, virtually foolproof, and able 
to detect and count cars traveling up 
to 80 miles an hour. 


Measuring only 814 by 814 by 9 
inches and weighing 18 pounds, the 
detector can be installed without exca- 
vating pavement as is required for 
magnetic or pressure-plate traffic de- 
tectors, the company said. Nor is it 
necessary to build special mast arms 
of the type employed with critically- 
positioned radar units. 

It was explained that the Traffitrol 
Detector can be mounted easily on 
utility poles, sides of buildings or any 
other convenient locations up to 50 
feet from the roadway. It is positioned 
so that infrared beam projects 
downward the traffic lane or 
lanes. The beam is reflected from the 
pavement back into a receiver lens. 
When vehicles break the beam, they 
are detected and counted. 

Company engineers said a single 
lane of traffic can be monitored or the 
Traffitrol Detector can be positioned to 
regulate traffic lights on a multi-lane 
street. 

Should existing traffic patterns 
change, the detector can be removed 
easily and placed elsewhere. This wide 
versatility in mounting, the engineers 
said, makes the detector especially use- 
ful for controlling vehicles through 
detours, during traffic tests or in other 
temporary situations. 


an 
onto 
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INFRARED EYE—Keeping an eye on traffic at 
a busy Denver, Colo. intersection is a new in- 
frared traffic detector (top foreground) intro- 
duced by Minneapolis-Honeywell’s Heiland Divi- 
sion. The Traffitrol Detector provides wide flexi- 
bility to traffic engineers in studying and con- 
trolling vehicular traffic, Honeywell engineers 
said. It can be mounted in a few minutes on a 
utility pole or the side of a building and moved 
easily to a new location whenever traffic patterns 
change. The firm’s engineers said use of infra- 
red-sznsing techniques makes the device virtually 
foolproof in detecting and counting vehicles, 
even those traveling up to 80 miles an hour. 


The unit will operate on asphalt, 
concrete, gravel or dirt roadways. 

Single units of the Trafhitrol Detec- 
tor may be purchased for $450 for 
evaluation by traffic engineers. Addi- 
tional information may be obtained by 
writing Minneapolis-Honeywell’s Heil- 
and Division, 5200 East Evans Avenue, 
Denver 22, Colorado. 






Motorola Awarded Radio 
Traffic Control Contract 


Motorola has been awarded a $135,- 
000 contract to expand the radio trafhc 
control system in Washington, D. C. 
The contract covers 66 transistorized 


intersection units. Installation is ex- 
pected early next year. 
The District of Columbia system, 


which went into operation in Septem- 
ber 1959, presently sends radio signals 
from a Motorola master programming 
and coding station to over 225 inter- 
sections. The the third 
all of the 
city’s 1000 signal-controlled intersec- 
tions under radio control. 

Forty-five of the ordered units are 
receiver-decoders to tie isolated traffic 


new order is 


step in a program to bring 


signals or small groups of cable-con- 
nected signals into the system. The 
other 21 are decoders only, which can 
installed at inter- 
sections to provide individual signal 
control within already joined blocs, 
radio-controlled as units. 

The intersection units are designed 
for continuous operation under all 
climatic conditions. They receive and 


be cable-connected 


now 


decode synchronization and function 
signals from a high speed, high capa- 
city master programmer. Appropriate 
signal voltages are fed to trafic light 
controllers at intersections, providing 
offset synchronization and time cycle 
changes to coordinate traffic flow. The 
system operates in the 960 megacycle 


band. 


SAFE-T-CONE 


GUIDES 


TR 


AFFIC 


Use SAFE-T-CONES wherever traffic 


is difficult. Proven an 


d accepted by 


Federal, State and Municipal traffic 


authorities 
cities. 


in hundreds of major 


All-rubber SAFE-T-CONES 


available in 
3 sne8 ss 


28-inch 
18-inch 
12-inch 


Solid-color PVC Poly-Cones avail- 
able in 18-inch and 28-inch sizes. 


Because of their handling-ease, 
SAFE-T-CONES are easily adapt- 
able to all situations at a mo- 
ment’s notice. SAFE-T-CONES com- 
mand attention. All-rubber cones 
can be painted or reflectorized. 





For full information write 





RADIATOR SPECIALTY CO.,CHARLOTTE,N.C. 
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EPOXY STRIPING TESTED—Epoxy paint for 
street and highway striping is being given its 
first tests by the Los Angeles City Traffic De- 
partment, as well as by a number of other muni- 
cipalities. Here A. L. Hutchison, right, assistant 
general manager of the Traffic Department, and 
R. W. Andrews, left, traffic operations engineer 
with the Los Angeles County Road Department, 
join John G. Mattes of Chem Seal Corp., which 
supplied the epoxy coating, in inspecting white 
striping originally applied eight months ago on 
both asphalt (foreground) and concrete (back- 
ground). More than 4,000,000 vehicles, primarily 
trucks, are estimated to have passed over the 
painted area. 


Los Angeles Tests 
Epoxy Coatings 

The Los Angeles City Traffic Depart- 
ment is nearing completion of its first 
tests of epoxy coatings for street and 
highway striping. 

Similar field tests are being set up 
by the Los Angeles County Road De- 
partment and have been conducted by 


Only the Shalda measure meter 
subtracts by backing up. This 
direct-reading measuring device 
records accurately to 10,000 feet 
in feet and 10ths or 12ths. The 
one-man-operated Shalda weighs 
only 3 Ibs. and is available with 
either solid or telescoping handle 
for easier storage. Dual rubber 
wheels for control, balance, accu- 
racy and sure grip action. Factory 
sealed and lubricated mechanism 
is protected against dirt, dust and 
moisture. 


MODEL D 


ONLY $49.50 


SEND FOR COMPLETE 
INFORMATION 


WE ALSO HAVE A COMPLETE 
LINE OF MEASURING TAPES — 
ASK FOR PRICES 


G. 


P. O. Box 231 
No. Scituate, R. |. 


municipalities in Washington, Texas, 
Oklahoma, New Mexico and New York. 

The Los Angeles Traffic Department 
has regularly tested conventional oil- 
based paints used in street striping, 
but only within the past year decided 
to initiate tests of the new type super- 
adhesive epoxy paint. 

The epoxy coating for the tests is 
being supplied by Chem Seal Corp. of 
Los Angeles and is designated as CS 
2721 Hiway Stripe. The paint is being 
tested for color retention, resistance 
to abrasion, reflectivity, durability and 
other qualities, the Traffic Department 
pointed out. 

A series of white, red and yellow 
stripes were painted on a_heavily- 
traveled thoroughfare in the Los An- 
geles industrial area eight months ago. 
One half of each test stripe was laid 
on asphalt pavement and the other 
half on concrete. An estimated 18,000 
vehicles, primarily trucks, have passed 
over the painted section daily—a total 
of more than 4,000,000 vehicles since 
the start of the test. 


Three Wald Machines 
Meet in Kansas 

Concentrated in the comparatively 
small but densely populated area of 
Kansas City, Mo.; Kansas City, Kan- 
sas, and Wyaadotte County, Kansas 
are three Wald Town and County 
“Push Button” Striping Machines. The 
other day, through coincidence, they 
happened to meet on Southwest Boule- 
vard at State Line, and a photogra- 


Jim Story, Wyandotte County road engineer, 
chats with the driver of the county’s Wald Town 
and County striping machine, put into service 
last spring. Story and his crew agree that the 
machine “does a real job.” 


pher, not through coincidence, was on 
hand to picture the unusual event. 

Kansas City, Mo., was the first of 
the three to purchase a T & C, obtain- 
ing it in 1958 to help in carrying for- 
ward the tremendous traffic marking 
program that is the responsibility of 
QO. J. Falin, Director of the Traffic De- 
partment and the specific assignment 
of Jack Hartley, traffic engineer in 
charge of operations. 

Jim Story, road engineer of Wyan- 
dotte County, Kansas, bought his T & 
C in March of 1960 and immediately 
put it to work striping the 115 miles of 
county roads in his area. 

Most of the county’s striping was 
done previously under contract, and 
the many townships in the county’s 
147 square miles still either do their 
own marking, or have it done by con- 
tract. Story anticipates that eventually 
the county will do all striping, includ- 
ing that of the townships. 

“We're probably one of the few 


While many state highway departments have more than three Wald Town and County or Statesman 
striping machines, it is unusual to find three of the modern “push-button” stripers, each owned by 
a different municipality, operating so close together and each operating in its own bailiwick. The 
machines are positioned at a point where Kansas City, Kansas, which is in Wyandotte County, Kansas, 
and Kansas City, Missouri meet—S.W. Boulevard at State Line. The machine on the left is owned by 
Wyandotte County; center, by Kansas City, Kansas, and right, by Kansas City, Mo. 
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ELECTRO-MATIC...''the first name in Traffic Control” 
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First to peeve the need... 
fee to conceive the Wilf 


In 1927 Automatic Signal developed the first traffic-actuated signal. Since that day, creative thinking, 
imaginative engineering and manufacturing skill have built a reputation for foresight and achieve- 
ment. Automatic Signal will continue to serve the future by seeking new needs, by developing new 
ways of helping tomorrow’s traffic move . . . adding to its long list of such firsts as: 


Pressure Detector 
Semi-Actuated Controller 
Full-Actuated Controller - 
Multi-Phase Controller 
Magnetic Detector 
Volume-Density Controller 


Speed Controller 
Advance Green Timer 
Lagging Green Timer 
Pedestrian Interval Timer 
Volume Computer Density Computer 

PR System All-Red Clearance Timer 
Pedestrian Controller Radar Detector e@ Phase Overlap Unit 
Pedestrian Pushbutton Minor Movement Controller @ Plug-in Controllers and 
Cycie Selector Accessories 


Radar Speed Meter 
Railroad Radar 
Speed Computer 
Traffic Monitor 
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ew Wald Town 





This is the Kansas City, Kansas n 
and County striping machine, purchased last 
spring, complete with its efficient crew. Traffic 
Engineer Walter McDaniels, not in the picture, 
says that with the machine his crew does about 
twice as much striping in the same length of 
time as before. 


counties in the country that has a 
machine like this,” Story points out, 
“but it does a real job on our roads, 
and we like the fact that we can move 
about from one part of the country to 
another, without delay, to stripe where 
necessary.” 

In Kansas City, Kansas, Traffic En- 
gineer Walter McDaniels has only 
praise for his T & C. “We do about 
twice as much striping in the same 
length of time as we did before we 
bought it,” McDaniels says. “We'll put 
down about 645 miles of skip and 
center lines this year, plus repainting 
3.280 feet of curbing, 97 crosswalks 
and 192 crossing lanes.” 





O. J. Falin, left, director of the Kansas City, Mo., 
Traffic Engineering Department, and Jack Hart- 
ley, traffic engineer in charge of operations, pose 
with the Wald Town and County striping ma- 
chine and its crew. The machine has been in use 
in Kansas City, Mo., since 1958. 


G. E. Announces 
New Bulletin 


General Electric has published a 
bulletin on Preferred Lighting. This 
bulletin (GEA-1700) is 28 pages and 
provides layouts, specifications and ap- 
plication data for entire street-lighting 
systems. Included are footcandle 
guides for Preferred Lighting Line of 
filament, mercury, and fluorescent 
units and product data on lighting 
units, controls, ballasts, poles and 
brackets. Well illustrated, the photos 
show typical street, highway, shopping 
center and parking area lighting appli- 
cations. The foreword describes how 
to select roadway lighting equipment. 

The bulletin is available from the 
General Electric Company, Schenec- 


tady 5, N. Y. 
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Coming Events 


October 9-12—AMERICAN TRANSIT ASSOCIA- 


TION— 
Annual Meeting, Sheraton Hotel, Phila- 
delphia, Penna. Contact: ATA, 355 Lex- 
ington Ave., New York, N. Y. 


October 9-13—AMERICAN SOCIETY OF CIVIL 
ENGINEERS— 
Annual Convention, Statler Hotel, Boston, 
Mass. Contact: ASCE, 29 West 39th St., 
New York, N. Y. 


October 15-23 — NATIONAL 
SHOW— 
Cobo Hall, Detroit, Michigan. 


October 17-21—NATIONAL SAFETY COUNCIL— 
National Safety Congress and Exposition, 
Hilton, Congress and other hotels, Chi- 
cago, Ill. Contact: NSC, 425 N. Michigan 
Avenue, Chicago 11, IIl. 


November 28-December 2—AMERICAN ASSO- 
CIATION OF STATE HIGHWAY OFFICIALS 


Annual Meeting, Sheraton-Cadillac Hotel, 
Detroit, Mich. Contact: AASHO, 917 
National Press Bldg., Washington 4, D.C. 


1961 — HIGHWAY RESEARCH 


AUTOMOBILE 


January 9-13, 
BOARD— 
Annual Meeting, Sheraton-Park Hotel, 
Washington, D. C. Contact: HRB, 2101 
Constitution Avenue, Washington 25, D.C. 


AUGUST 21-26, 1961—WORLD TRAFFIC EN- 
GINEERING CONFERENCE— 


31st Annual Meeting, Institute of Trafic 
Engineers and 6th International Study 
Week in Trafhe Engineering, Sheraton- 
Park Hotel, Washington, D. C. Contact: 
ITE, 2029 K St. N.W., Washington 6, 
Pe. E. 





William R. Welty 

William R. Welty (Member, ITE) 
died July 11 after a long and 
painful illness. At the time of death 
he was Supervising Trafic Engineer 
for the Texas Highway Department, 
stationed in Austin. He was 48 
years old. 

Mr. Welty attended the Univer- 
sity of Texas from 1929 to 1932, 
and again in 1943 and 1944, when 
he received his B.S. in C.E. degree. 
After early experience with a pri- 
vate engineering firm, he joined the 
Texas Highway Department staff 
and worked continuously for the 
state except for the winter of 1945. 
46 when he was a student at the 
Yale Bureau of Highway Traffic. He 
received his Yale certificate in June 
1946 and returned to Texas as an 
assistant traffic engineer. 

He was active in the Texas Sec- 
tion of the Institute, and was a 
member of the American Society of 
Civil Engineers and the National 
Society of Professional Engineers. 
He was registered in Texas. 



































Junius H. Payne 
Junius H. Payne (Associate 
Member, ITE) died August 17. He 
was 70 years old at the time of 
death, and had been living in Mag- 
nolia, Mississippi for the past two 
and a half years. 

Mr. Payne retired in 1958 from 
the Florida State Road Department, 
where he had been Assistant Engi- 
neer for the Planning and Traffic 
Division. Altogether he spent 15 
years with the Department, nearly 
10 years of his time in design. 

A civil engineering student at 
Louisiana State University, Mr. 
Payne was for many years in pri- 
vate practice. From 1940 to 1943 he 
worked for the Quartermaster Corps 
and the Corps of Engineers in 
Louisiana and Georgia. 

Mr. Payne was a registered pro- 
fessional engineer in Georgia. 








































LATERAL PLACEMENT 
(Continued from page 28) 
Data Reduction 

Before data were transcribed from 
the instrument record charts, the length 
of sweep (placement) and the cumula- 
tive length of chart at which the im- 
pulse occurs (time of occurrence) were 
noted opposite each impulse directly on 
the record chart. A second reading of 
the record charts was required to tran- 
scribe the information to data sheets 
or punch-card forms. The double han- 
dling of the instrument record charts 
proved to be more efficient than any 
other method of tabulating data from 
the records. 

Following transcription from the in- 
strument record charts to punch cards, 
the data were analyzed on an IBM 705 
computer. The program computed head- 
ways, placement, velocities and ac- 
cepted gaps (in the case of the merg- 
ing lane) by fifteen minute increments. 
Frequency distributions, means, per- 
centiles and variances were calculated 
for the above traffic characteristics at 
each of the eight placement tapes. 
Suggested Improvements 

Certain modifications and changes 
in design are recommended for future 
use of the instrument system. The 
placement detector tapes were designed 
to be exactly ten feet long and to re- 
cord placement in one-foot increments 
when placed at right angles to the edge 
or tangent to the edge of the pavement. 
‘Cocking’ or angling the tapes—to per- 
mit the detection of individual wheels 
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—(Figure 5) necessitated calculations 
of placements from the chart record. 
Compensation for angling in the de- 
sign of the tapes will permit direct 
reading of placement. The length of 
the segmented strips within each tape 
is equal to the product of the cosecant 
of the angle between the tape and 
the tangent to the pavement edge, and 
the desired lateral distance for each 
increment. For example if the tapes 
are to be angled 70° from the tangent 
to the edge of pavement, (20° from 
the perpendicular) and placement read- 
ings are to be accurate to one foot 
each segment will be 1.064 feet long 
and if angled at 60° from the tangent 
to the edge of pavement each segment 
will be 1.15 feet long. 


Two separate Brush recorders were 
used in recording data for the eight 
placement tapes. It was necessary to 
make adjustments and corrections for 
the slightest difference in speed of 
chart feed for the two recorders. Data 
reduction will be simplified if a single 
four-channel chart recorder can be 
used with the system. 


Future designs should also include 
encapsulation of the voltage dividers in 
electrical insulation resin. This would 
assure the life of these devices over 
long periods of service. 

Separate calibration of each recorder 
pen, by a rheostat in series with each 
pen motor, would also prove helpful. 
Correction factors occasionally required 
by differences in the blip magnitudes 
of the several pens would be elimi- 
nated, facilitating more rapid tran- 
scription of data from the recorder 
rolls to data sheets. 


The equipment as described is not 
suitable for use in the rain, nor for 
prolonged installation for days or 
weeks in heavy traffic. It is suggested 
as a convenient instrument system for 
periodic installation for individual af- 
ternoon or evenings where the domi- 
nating considerations are number of 
measuring locations, negligible con- 
spicuity of measuring equipment, ca- 
pacity for night and day measure- 
ments, ease and economy of equipment 
manufacture, and the permanent re 
cording of data. 
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CONTROL DEVICE FOR BLIND INTERSECTIONS 


Adapted by Stephen G. Petersen, from 
a report of the lowa State Highway 
Commission. 


In order to overcome a serious prob- 
lem of restricted sight distance at many 
lightly traveled intersections the Lowa 
State Highway Commission is experi- 
menting with a new control device. 


Briefly the situation is this. As a re- 


sult of the older type of construction 
25 to 30 years ago on the primary road 
system, there are many problem inter- 
sections with secondary roads where 
sight distances are restricted along the 
primary roads for traffic desiring to 
enter or cross from the secondary road. 
Reconstruction eliminating the sight 
distance restriction on the primary 
road at isolated intersections through- 


TABLE I 
CHARACTERISTICS OF STUDY INTERSECTION 


Vertical—14’ rise to crest 450’ to west; from crest roadway 
falls 14’ in similar distance. 


Alignment: Horizontal—Straight 
Teme: Sy reed, wee agree 
AADT 1400 


trucks & buses — 


turns, left —_— 


Speed: Range 
Average 55 MPH 
Statutory 70 MPH Day 
60 MPH Night 
54 


Secondary road, south approach 
71 
25% 


80% 


30 MPH to 70 MPH — 


out the state, when no additional work 
is contemplated on the primary road, 
would involve a great expenditure of 
money with very little total improve- 
ment for the road. As a result of the 
considerable expense for improvement 
of restrictions, consideration was given 
to research for the development of 
some type of control device or signali- 
zation to provide a warning to traffic 
on the secondary road of approach 
traffic conditions on the primary road. 

An intersection having a blind con- 
dition caused by a vertical curve on 
the primary road was chosen as the 
research site. The characteristics of the 
location are listed in Table I. 

As the table shows most of the north- 
bound traffic from the secondary road 
turns left, thus requiring an uphill ac- 
celeration from a stop condition. This 
has resulted in numerous near acci- 
dents although only two have actually 
occurred in a 7 year period. 


The device chosen to overcome the 
hazardous situation related above was 
a type of signalization which would be 
visible only to northbound traffic on 
the secondary road. The signal warns 
of primary road trafic approaching 
from the west at speeds varying from 
30 mph to 70 mph and also provides 
an indication when a safe entry onto 
the highway can be made in relation 
to eastbound traffic. As there is no sight 
restriction to the east of the intersec- 
tion, drivers of vehicles entering the 
highway must rely on their own judg- 
ment for safe entry in relation to the 
trafic coming from that direction. The 
signal installation consists of a twelve 
inch steady red indication to warn of 
approaching hidden traffic from the 
west and an eight inch flashing red 
indication to show that there is no traf- 
fic approaching from the west, but 
that a stop is required before entering 
or crossing the primary road. The sig- 
nal indications are in addition to the 
“Stop” sign. The figure shows the sig- 
nal installation along with the appro- 
priate signing to advise northbound 
drivers of the functions of the signal. 

To activate the normally dark 12 
inch red indication, a magnetic detector 
is installed 1100 feet west of the inter- 
section. This distance provides approx- 
imately 11 seconds at 70 mph as a 
time interval for northbound vehicles 
to enter the highway from a full stop, 
cross and clear the vehicle detection 
lane for left turns and straight through 
movements, or turn right and acceler- 
ate downhill in the vehicle detection 
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Step 1: Locked metal vault on cart is easily 
rolled from post to post by officer. 


Step 2 Handy ‘Speed Collector’’ with super 
flexible large diameter hose plugs into meter. 


Step 3 A quarter turn on knob permits money 
to fall safely into vault. Absolute security is 
provided. As ‘Speed Collector’’ is removed, 
coin receptacle is automatically re-sealed. 


Popular Single 
Tested and proven 
in hundreds of 


installations for 
both “ON” and 
“OFF” street 
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This is the fastest, safest, easiest method of collecting 


parking. 

Exceptionally low from parking meters ever designed. The system is 
maintenance . “ . “ 

inka: adaptable for use with present “ Mark-Time” meters. 







Economical Complete details and demonstration 
Twin 
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able mechanisms 
in one housing. 


M. H. RHODES, Inc. 
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Figure 1 


lane. This 11 second interval is ade- 
quate for all types of vehicles that 
enter the highway to make their traffic 
movement and not be exposed to a 
hazardous condition that might create 
an accident. For vehicles of slower 
speeds on the primary road down to 
approximately 35 mph, the vehicle in- 
terval on the controller is set at 21 
seconds and the clearance interval at 
1 second to provide holding of the 
steady red indication a total of 22 
seconds to allow the 35 mph vehicle to 
clear the intersection. Vehicles travel- 
ing 30 mph will not hold the steady 
red indication until they are entirely 
clear of the intersection but since they 
are past the crown of the vertical curve 
and are visible, the driver attempting 
to enter the highway is controlled by 
the “Proceed With Caution On Flash- 
ing Red” sign and flashing red signal 
similar to the entry being made in re- 
lation to traffic approaching from the 
east. Successive cars from the west re- 
set the steady red indication through 
the red delay interval on the controller. 

Since passing is prohibited in the 
vicinity of the magnetic detector false 
or delayed indications for secondary 
road traffic are eliminated. 

A vehicle approaching the intersec- 
tion from the south on the secondary 
road and encountering a change of the 
signal from flashing red to steady red 
is held from entering the highway for 
22 seconds by one vehicle approaching 
the intersection from the west. If the 
vehicle approaches from the west at 
70 mph, it will pass the intersection 
in 11 seconds and restrain the vehicle 
at the signal from entering the inter- 
section for an additional 11 seconds 
before the change back to flashing red. 
If the vehicle from the west approaches 
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at 35 mph the vehicle at the signal is 
held for 22 seconds, after which time 
lapse, the signal changes to flashing 
red and the approaching vehicle has 
just cleared the intersection. A steady 
procession of cars, approaching the 
intersection from the west at time in- 
tervals of 22 seconds or less, holds the 
signal on steady red by resets until 
a time interval of 23 seconds or more 
is reached which allows the signal to 
return to flashing red. As the traffic 
on the primary road is relatively low 
and the traffic on the secondary road 
is much lower in comparison, there are 
no long intervals of steady red indica- 
tion for northbound traffic that restrict 
movement of trafic through the inter- 
section to any great degree. 

To date there have been no serious 
malfunctions. Both the people using 
the intersection and the Highway Com- 
mission feel that the device has over- 
come the type of hazard peculiar to a 
situation of this sort. 


SIMULATION 
(Continued from page 25) 


Conway, R. W., et el, “Some Problems 
of Digital Systems Engineering,” 
Management Science, October 1959. 

Gerlough, D. L., “A Comparison of 
Technique for Simulating Flow of 
Discrete Objects,” Paper presented 
at the National Simulation Confer- 
ence, October 23-25, 1958, Dallas, 
Texas. 

Gerlough, D. L., “Trafic Inputs for 
Simulation on a Digital Computer,” 
Highway Research Board Proceed- 
ings, 1959. 

Goode, H. H. and R. E. Machol, Sys- 
tem Engineering, McGraw-Hill Co., 
1957. Chapters 9 and 10. 


The Technical Council 


Its Purpose, Membership, Duties, and 
Activities 


The Technical Council is the chief 
technical authority of the Institute of 
Traffic Engineers. All technical activity 
of the Institute falls within the prov- 
ince of the Council, and it therefore 
becomes the backbone of the organiza- 
tion for matters of traffic engineering 
techniques or knoweldge. 

The government of the Institute is 
divided into an Administrative Divi- 
sion (dealing with membership, meet- 
ings, and similar matters) and a Tech- 
nical Division. Each is under the sup- 
ervision of a Vice President, desig- 
nated for this purpose by the Presi- 
dent. The Vice President for the Tech- 
nical Division serves as Chairman of 
the Technical Council, which in effect 
is the executive branch of the Tech- 
nical Division. 

The purpose of the Technical Coun- 
cil is to originate, stimulate and other- 
wise develop technical activity within 
the Institute; to coordinate the work of 
various technical committees of the or- 
ganization, and to correlate these ac- 
tivities with the work of similar com- 
mittees of other organizations; to pass 
on technical reports developed by 
technical committees or reports other- 
wise developed which may bear the 
name of the Institute; and to recom- 
mend to the Board of Direction for 
approval all papers or reports which 
might Institute policies, 
standards or recommendations. 


constitute 


Membership 


In addition to the Vice President 
who serves as Chairman, the Technical 
Council normally has nine members 
and a secretary. Two of the members 
are ex-officio—the President and the 
Executive Secretary of the Institute. 
The other seven members are desig- 
nated as heads of the seven technical 
Departments into which all committees 
are grouped. All the Department Heads 
are named by the Board of Direction, 
acting on the recommendation of the 
Council, and they, plus the ex-officio 
members, form the voting membership 
of the Council. 


From time to time, other individuals 
(members or non-members of the In- 
stitute) may be appointed to the Tech- 
nical Council by the President. Such 
selections are made on the basis of 
contributions which these individuals 
can make by virtue of their duties or 
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connections. Currently serving on the 
Council in this manner are the Editor 
of the Traffic Engineering Handbook, 
the Chairman of the Department of 
Traffic and Operations of the Highway 
Research Board, and the Engineer of 
Trafic and Operations of the Highway 
Research Board. Such Presidential ap- 
pointments are non-voting 
ships on the Council. 

In all cases, members of the Tech- 
nical Council act as individuals and 
not as representatives of their employ- 
ers or other agencies. 


member- 


Duties 

The By-Laws of the Institute pro- 
vide that the Board of Direction “shall 
establish a Technical Council to cor- 
relate technical committee activities of 
the Institute.” They also state that the 
Council shall operate under rules of 
procedure approved by the Board. 

Operating on this authority, the 
Council holds establishes 
committees, suggests activities to com- 
mittees and to others, and reviews re- 
ports produced through its efforts. Re- 
ports containing policies, standards or 
recommendations in the name of the 
Institute are forwarded to the Board of 
Direction with a recommendation from 
the Council. Others may be published 
by the Council. 


meetings, 
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Meetings 

The Technical Council normally 
meets three times during the year. One 
meeting is held at the time of the An- 
nual Meeting, another is held in Jan- 
uary at the time of the Highway Re- 
search Board meeting, and a third 
meeting is held in the spring, usually 
in May. 

The schedule of work for the Coun- 
cil is as follows: 

Fall Meeting— 

a. Approve lists of committee mem- 
bers for the coming year; 

b. Appoint the Chairman of the 
Technical Sessions Committe for the 
following year; 

c. Review progress reports of com- 
mittees appointed the year before. 
Winter Meeting— 

a. Act on completed Committee re- 
ports from the previous year; 

b. Review progress reports of new 
Committees ; 

c. Formulate the technical program 
for the next Annual Meeting; 

d. Nominate new members of the 
Technical Council. 

Spring Meeting— 

a. Review progress reports of com- 
mittees. 

b. Complete the program for the 
next Annual Meeting; 


c. Select Committee titles and pro- 
ject scopes for the coming year; 

d. Give preliminary consideration 
to membership of these Committees. 

Normally action by the Technical 
Council is on the basis of a majority 
vote of those present. In the event the 
vote is on the approval of a Committee 
report, however, an affirmative vote by 
two-thirds of the voting membership 
of the Council is required. 
Technical Departments 

To function most efficiently the 
work of the Technical Council is di- 
vided into Departments, each of which 
is under the supervision of a Depart- 
ment Head. These Department Heads, 
mentioned above, are the basic voting 
members of the Technical Council. 

Currently there are seven Depart- 
ments, as follows: 

Dept. 1—Joint Committees and Rep- 
resentatives to Other Organizations 

Dept. 2—Professional Standards, 
Educations and Administration 

Dept. 3—Trafhic Operations Meas- 
ures 

Dept. 4—Applications of 
Control Devices. 

Dept. 5—Geometric Design of Traf- 
fic and Terminal Facilities 

Dept. 6—Transportation Planning 

(Continued on page 61) 
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Crouse /HINDS \V chicle- 
Actuated Electronic Traffic Controllers 
are designed to provide the choice of 
basic controller and accessories that 
will give you the most efficient 
command of any specific intersection. 
There is a choice of 3 basic controllers 
to meet the needs of any intersection, 
with provision for future modifi- 
cations built in. 
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anning 


ONE OR MORE PLUG-IN ACCESSORIES 
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expand functions of basic controller, 
without change in main timer, or addi- 
tion of relays. Front of each unit has 
disconnect plug for easy removal. 


COMPLETE RANGE OF TIE-IN and Modi- 
fying Accessories provides all opera- 
tions called for by engineers coping 
with today’s traffic complexities. (All 
are compatible with existing systems.) 


CAMSHAFT CONSTRUCTION reduces 
number of relays to minimum . . . per- 
mits a wider range of modifications 
before resorting to special accessories 
. . . without changes in timer or wiring. 


COMPLETE TECHNICAL INFORMATION on the Crouse-Hinds 
series of Vehicle-Actuated Electronic Traffic Controllers is yours 
at the drop of a postcard. Literature by return mail. 


“OPEN BOOK" CONSTRUCTION of 
Crouse-Hinds Controllers gives ready 
accessibility for all maintenance, instal- 
lation and adjustment procedures. 


ONE BASIC TIMER with one standard set 
of wiring handles all jobs. All modifica- 
tions not made by simple cam adijust- 
ment are obtained by plug-in accessories 
without complicated rewiring. 


JACK-MOUNTED RELAYS eliminates wir- 
ing for replacement. Just pull relay 
from jack and slip in new relay. Fewer 
number of relays reduces maintenance 
headaches to a mere fraction. 


fd ASS 


NEW YORK 


OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. St. ovis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albany Baltimore Reading, Pa. 
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Crouse-Hinds of Canada, Lid., Toronto, Ont. 


Domex, Mexico City, D.F. 


Richmond, Va, 
Peterco, Sao Paulo, Brazil 
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Yearbook Changes 


ANDRIACCHI, Louis A. (Associate) 
Division Sales Manager, Minnesota Mining & Manufactur- 
ing Co., 1330 Centre Street, Newton Center, Mass. SEND 
MAIL: 112 Waban Hill Road, Chestnut Hill 67, Newton, 
Mass. 

BUTCHER, Mason A. (Member) 
County Manager, Montgomery County, County Office Build- 
ing, Rockville, Maryland. POplar 2-2121. SEND MAIL: 4609 
Franklin Street, Kensington, Maryland. 

CABRERA, Isaac T. (Associate) 
ILO Safety Expert, Instituto Guatemalteco de Seguridad 
Social, Guatemala City, Guatemala, C. A 

CONLEY, Richard A. (Member) 
Assistant Director, Dept. of Traffic & Transportation, City, 
704 City Hall, Houston, Texas. CApitol 2-9351. SEND MAIL: 
4841 Kingfisher, Houston, Texas. 

FLANAKIN, H. A. Mike (Member) 
Associate, Charles M. Upham Associates, Inc., 1625 Eye 
Street, N.W., Washington 6, D. C. STerling 3-4588. SEND 
MAIL: 5702 Milford Avenue, Silver Spring, Maryland. 

FREED, Arthur (Junior) 
Traffic Engineer, Westchester County Dept. of Public Works, 
County Office Building, White Plains, New York. WHite 
Plains 9-1300. 

FREEDMAN, Allan J. (Associate) 
Ontario Department of Highways, Parliament Buildings, 
Toronto 2, Ontario, Canada. SEND MAIL: c/o Institute of 
Transportation & Traffic Engineering, University of Cali- 
fornia, Berkeley, California. 

FRIELING, Gerald H. (Member) 
Manager, Downtown Committee of Kansas City, 1030 Balti- 
more Avenue, Kansas City 5, Missouri. BAltimore 1-2424. 
SEND MAIL: 901 West 96th Street, Kansas City, Missouri. 

GONSETH, Alan T. (Junior) 
Staff Engineer, Research Section, Project & Planning Divi- 
sion, Tunnels & Bridges Department, Port of New York 
Authority, 111 Eighth Avenue, New York 11, N. Y. ALgon- 
quin 5-1000. 

GRANZOW, Edward F. (Associate) 
Traffic Engineer, City, 204 East Center Street, Anaheim, 
California. PRospect 4-6541. 

HARRISON, Russell E. (Member) 
Engineer of Traffic & Safety, Wayne County Road Com- 
mission, Seventh Floor, City-County Building, Detroit 26, 
Michigan. WEbster 3-0980. 

HUDSPETH, Vealess F. (Associate) 
Assistant Traffic Engineer, Traffic Operation Section, Col- 
orado Dept. of Highways, 4201 E. Arkansas Avenue, Denver 
22, Colorado. SKyline 6-3354. SEND MAIL: 4501 E. Florida 
Avenue, Denver 22, Colorado. 

LANGSNER, George (Associate) 
Assistant State Highway Engineer, Administration, Cali- 
fornia Division of Highways, P. O. Box 1499, Sacramento, 
Califernia. Hickory 5-4711. SEND MAIL: 4431 Morpheus 
Lane, Sacramento 25, California. 

LORENTZEN, Kay (Member) 
Traffic Engineer, De Leuw, Cather & Co., 150 N. Wacker 
Drive, Chicago, Illinois. Financial 6-0424. SEND MAIL: 
5246 Glenwood Avenue, Chicago 40, Illinois. 

MARSTON, William R. (Member) 
Ass’t. Commissioner, Dept. Streets & Sanitation, City, Room 
707 City Hall, Chicago, Illinois. RAndolph 6-8000. SEND 
MAIL: 860 Lake Shore Drive, Chicago 11, Illinois. 

MAY, John F. (Junior) 
Assistant Traffic Engineer, Illinois Division of Highways, 
801 State Office Building, Springfield, Illinois. LAkeside 7- 
6611, ext. 5074. SEND MAIL: 1028 South Second Street, 
Springfield, Illinois. 

McCANDLISS, Alfred N. (Member) 
Safety Director, U. S. Army, Port Area Command, A. P. O. 
21, New York, New York. Telephone: La Rochelle Military 
305. 

McREYNOLDS, Marshall B. (Associate) 
President, Traffic Engineers Supply Corp., 5204 Lakeside 
Avenue, Richmond 28, Virginia. ELgin 8-4847. 

NOLAN, Robert J. (Associate) 
Senior Highway Engineer, Bureau of Planning & Traffic, 
New Jersey State Highway Dept., 1035 Parkway Avenue, 
Trenton, New Jersey. TUxedo 2-3000, ext. 251. SEND MAIL: 
Rocktown Road RD #1, Lambertville, New Jersey. 

O’CONNOR, David J. (Associate) 
Engineer III, Wisconsin Highway Commission, State Office 
Building, Madison, Wisconsin. ALpine 6-4411. 

REEN, Calvin G. (Associate) ? 
Professor of Civil Engineering, Pennsylvania State Univer- 
sity, University Park, Pennsylvania. UNiversity 5-2852. 
SEND MAIL: 414 Kemmerer Road, State College, Pennsyl- 
vania. 

SCHEXNAYDER, Gerard E., Sr. (Junior) 
185 Willow Drive, Gretna, Louisiana. 

SCHROEDER, Walter R. (Associate) 
Traffic Engineer, City, P. O. Box 2023, Stockton, California. 
HOward 5-5751, ext. 260. 

SCHWAR, Johannes F. (Associate) 
Transportation Center, 1810 Hinman Avenue, Evanston, 
Illinois. UNiversity 9-1800, ext. 268. 

SCOTT, Walter S. (Junior) 
Traffic Engineer, Community Planning Consultants, 1553 
Robson Street, Vancouver 5, B. C., Canada. MUtual 3-8491. 


SEND MAIL: 2711 West 23rd Avenue, Vancouver 8, B. C., 
Canada. 


SHEBESTA, Harvey (Associate) 
District Traffic Engineer, State Highway Commission, 794 
N. Jefferson Street, Milwaukee 2, Wisconsin. BRoadway 
1-6934. SEND MAIL: 2345 Mayfair Drive, Brookfield, Wis- 
consin. 
STREB. Paul L. (Associate) 
Traffic Engineer, The Port of New York Authority, 111 
Eighth Avenue, New York 11, New York. ALgonquin 5-1000. 
VANDERSTEMPEL, Theodore M. (Member) 
Director of Parking & Traffic Engineering, City of Ann 
Arbor, City Hall, Ann Arbor, Michigan. NOrmandy 2-6583. 
WOHL, Martin (Junior) 
Assistant Professor of Transportation Engineering, Room 
1-131, Civil Engineering Dept., Massachusetts Institute of 
Technology, Cambridge 39, Mass. University 4-6900, ext. 
2728. 
WONG, Oliver D. K. (Associate) 
Traffic Engineer, Division of Highways, Department of 
Transportation, 869 Punchbowl] Street, Honolulu 13, Hawaii. 
5-0511, ext. 366. SEND MAIL: 3019 Gulston Street, Hono- 
lulu 16, Hawaii. 


Membership Applications 


The Institute of Traffic Engineers welcomes applications from 
qualified traffic engineers, but does not desire as members per- 
sons who are unqualified. Listed below are the names of those 
from whom applications for membership or transfer in grade 
have been received since the last published list. Institute mem- 
bers are urged to review this as soon as possible and immediately 
inform the Executive Secretary’s office if names of people are 
ae who are known to be unqualified for ITE membership or 
transfer. 


New Applications 


BERRY, Maurice 
Traffic Engineer Il—Pennsylvania Department of Highways, 
Traffic Engineering Bureau, 21st and Herr Streets, Harris- 
burg, Pennsylvania—for ASSOCIATE. 

CHANEY, Richard W. 
District Traffic Engineer (Sr. Highway Engineer)—Cali- 
fornia Division of Highways, District XI, 4075 Taylor Street, 
San Diego, California—for MEMBER. 

DEATON, Willis Robert 
Assistant Traffic Engineer—City; Room 205 City Hall, 600 
East Trade Street, Charlotte, North Carolina—for JUNIOR. 

GREEN, Harry Horton 
Supervisor Traffic Engineering, Signal Division—City, 1801 
A Street, S.W., Cedar Rapids, lowa—for ASSOCIATE. 

HARPER, Brian Charles Seymour 
Planner Denver Metropolitan Area Transportation Study— 
City and County of Denver, Planning Office, City-County 
Building, Denver, Colorado—for JUNIOR. 

HAWKSLEY, Robert Albert 
Chief Planning & Traffic Engineer—-Howard, Needles, Tam- 
men & Bergendoff, 99 Church Street, New York 7, New 
York—for MEMBER. 

LICHTMAN, Albert Pincus 
Traffic Engineer—Cape Town City Council, City Hall, Cape 
Town, South Africa—for ASSOCIATE. 

LOBENBERG, Jacques 
Assistant District Traffic Engineer, District X—State of 
California, 1976 E. Charter Way, Stockton, California—for 
ASSOCIATE. 

MENDELSON, David 
Traffic Engineer—Edwards and Kelcey Consulting Engineers, 
3 William Street, Newark 2, New Jersey—for JUNIOR. 

PRYER, James Albert 
Engineer, Grade 3, Department of Public Works—City, 129 
Adelaide Street, Toronto, Ontario, Canada—for JUNIOR. 

RODEN, Norman Carl 
Traffic Engineer—City, Room 327 City Hall, St. Louis, Mis- 
souri—for JUNIOR. 

ROER, Paul O. 
Traffic Engineer—Ontario Department of Transport, Parlia- 
ment Buildings, Queens Park, Toronto, Ontario, Canada—for 
JUNIOR. 

TUC, Le-canh 
Engineer—Planning & Research Division, Highway Depart- 
ment, Saigon, Viet-Nam—for JUNIOR. 

WILSON, James Edwin 
District Traffic Engineer, District X—Department of Public 
Works. California Division of Highways, P. O. Box 2048, 
Stockton, California—for ASSOCIATE. 

WYATT, Arthur Gordon 
Traffic Engineer—City Hall, Eugene, Oregon—-for ASSO- 
CIATE. 

ZEVALLOS, Enrique 
Assistant Chief Engineer—-Highway Executive Committee 
of Guayas, Velez #109, Box 4182, Guayaquil, Equador—for 
ASSOCIATE. 


Applications for Transfer 


ANGELL, James E. 
City Traffic Engineer—City Hall, Santa Monica, California 
—for ASSOCIATE. 

BOESEL, John L. 
Traffic Technician—Idaho Dept. of Highways, 155 South &th 
Street, Boise, Idaho—for ASSOCIATE. 

BRADFORD, Lewis P. 
Traffic Engineer—City Hall, Jackson, Mississippi—for 
MEMBER. 

CASSERA, Vincent I. 
Traffic Engineer & Director of City Planning—76 Bayard 
Street (City Hall), New Brunswick, New Jersey—for AS- 
SOCIATE. 


(Continued on page 62) 
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TECHNICAL COUNCIL 
(Continued from page 58) 


Dept. 7—Design and Standards for 
Devices, Equipment and Materials 

Each Department, in addition to the 
Head, may have a Standing Committee 
and up to three active project com- 
mittees. An _ Assistant Department 
Head may also be named. 

Department 1 is somewhat different, 
in that there are no project commit- 
tees. The Department is made up of 
the officially appointed ITE representa- 
tives to national joint committees and 
to other organizations. For instance, 
the seven-man delegation to the Na- 
tional Joint Committee on Uniform 
Traffic Control Devices falls within De- 
partment 1, as do the ITE representa- 
tives to the American Standards Asso- 
ciation and the National Safety Coun- 
cil. Currently there are eleven such 
groups with ITE representation from 
this Department. 

The Department Head, his assistant, 
and his Standing Committee adminis- 
ter the affairs of the Department. The 
Standing Committee is in effect an 
advisory group, assisting the Head in 
determining research needs in the field 
of the Department and reviewing Com- 
mittee reports before submission to 
the Technical Council. The Depart- 
ment Head is the executive of the De- 
partment. He appoints the Standing 
Committee, calls meetings of the De- 
partment, suggests activities for proj- 
ect committees, selects personnel for 
these committees, and in general as- 
sumes responsibility for the function- 
ing and accomplishments of the De- 
partment. As already pointed out, the 
Department Head serves as a voting 
member of the Technical Council. 
Project Committees 

The Project Committees are the 
working staff of the Technical Divi- 
sion. It is through their study and re- 
search that the Institute is able to pro- 
duce useful reports and other materials 
that form the storehouse of technical 
knowledge that makes traffic engineer- 
ing a profession. 

Projects for technical committees 
are approved by the Technical Council 
at the Spring meeting. Between then 
and the Annual Meeting, the Depart- 
ment Head and his Standing Commit- 
tee select committee members. The 
newly formed committee meets at the 
time of the Annual Meeting and out- 
lines its activities, working toward the 
submission of a report at the following 
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Annual Meeting. After the report is 
submitted, the Standing Committee 
and the Department Head review it 
and pass it on to the Technical Coun- 
cil. If the Council approves, it is ready 
for publication or for further sub- 
mission to the Board of Direction. The 
Board is required to review all reports 
which constitute _ Institute 
standards or recommendations. 
Membership on technical committees 
is determined by the Department 
Head, working in conjunction with the 
chairman of the committee. Institute 
members interested in serving on a 
committee, therefore, should communi- 
cate with the proper Department 
Head. These were listed in the Septem- 
ber issue of Traffic Engineering— or 
members can write to the Secretary of 
the Technical Council, Mr. Stephen G. 


Peterson, at headquarters. 


policy, 


Special Committees 

In addition to the Technical Depart- 
ments and their project committees, 
the Technical Council regularly in- 
cludes certain other committees. Each 
year, for instance, the Council itself 
serves as the Committee on Technical 
Sessions, planning the technical pro- 
gram of the Annual Meeting. 

Other committees responsible to the 
Technical Council at the present time 
include the Trafic Engineering Hand- 
book Editorial Board, charged with 
the supervision of the editorial content 
of the new edition of the Handbook; 
the Revision Committee of the Manual 
on Traffic Engineering Studies, 
charged with revising the Manual 
(publication rights having been trans- 
ferred to the Institute by the former 
publisher, the Association of Casualty 
and Surety Companies) ; and the Re- 
view Committee of the Technical De- 
velopment and Research Fund. The 
latter committee, composed of five 
persons of whom three are named by 
the Institute and two are nominated 
by the contributors to the Fund, will 
provide the initial review of all proj- 
ects for which use of the monies in the 
Fund is proposed. 


Procedures 


Procedures of the Technical Coun- 
cil have been formalized in several 
documents, including “Rules of Pro- 
cedure of the Technical Council,” “Ad- 
ministrative Details of Council Pro- 
cedure,” and “Instructions on Prep- 
aration of Technical Committee Re- 
ports.” Copies are available upon re- 
quest. 


Section News 


WESTERN SECTION 

The 13th Annual Meeting of the 
Western Section, Institute of Traffic 
Engineers, was held at the Jack Tar 
Hotel in San Francisco, July 17-20. 
Approximately 170 men and 70 ladies 
registered at the meeting. The five 
technical sessions were very well at- 
tended and the various papers pre- 
sented were received appreciatively. 
The authors should be complimented 
on the excellence of their presenta- 
tions, and Bob Glenn and his com- 
mittee for organizing this superb pro- 
gram. Most of the papers will appear 
in the Proceedings to be published 
within the next few months. Section 
business was conducted at the two 
business meetings. In addition, dele- 
gates had plenty of opportunity to eat, 
drink, and make merry. 


FLORIDA SECTION 


Traffic Engineering Short Course 
Oct. 3-5, Gainesville, Florida 

Judging by the volume of inquiries 
and amount of interest being shown by 
people throughout the state and in 
other parts of the country, the First 
Annual Traffic Engineering Short 
Course being sponsored by the Florida 
Section promises to be well-attended 
and successful. All speakers have been 
confirmed, and the final details and 
arrangements are nearly complete. All 
lectures will be given in the Student 
Service Center on the University of 
Florida Campus. 

On August 26th, the City of Miami 
and Metropolitan Dade County re- 
ceived I.T.E. awards for traffic engi- 
neering performance during 1959. 
Dade County was the only county in 
the nation and Miami the only city in 
Florida to receive awards. The awards 
were presented for I.T.E. by our Sec- 
tion President, Ed Mueller. 


Ground was broken for the Lincoln 
Road Shopping Mall, Miami Beach, on 
July 11, 1960. Metropolitan Dade 
County Traffic and Transportation De- 
partment, in cooperation with Miami 
Beach officials, have conducted volume, 
capacity and parking studies. Princi- 
pal traffic engineering problems in- 
cluded signal timing changes, bus re- 
routing, bus stop relocation, pedestrian 
walk-wait signals, and lane realloca- 
tion. Thanksgiving is the target date 
for completion of the $550,000 trafhic- 
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free shopping promenade, which will 
run from Washington Avenue to Alton 


Road. 


Three technical papers were sub- 
mitted from the Section for possible 
presentation at the Annual Meeting in 
Chicago. The one selected is a paper 
co-authored by Ed Mueller and Jack 
Barr entitled, “Traffic Diversion Ef- 
fects of an Interstate Highway Spur” 
(Route 195 to Miami Beach). 


A pilot course for Traffic Signal 
Electricians is scheduled for next 
January in Pinellas County. This short 
course program is being developed 2 
jointly by the Florida Section of 1.T.E. 
and the Florida Association of Traffic 
Signal and Street Lighting Employees, 
and it is hoped that it will be pre- 
sented annually. At their meeting on 
August 26th, your Board of Directors 
voted to support this program. On the 
committee are: Ed Mueller, represent- 
ing the Florida Section; Aubrey Ort, 
representing the Traffic Signal Em- 


ployees Association; Bob Freeman, Whete Mies Mer tas tlhe, 


representing S.R.D. and an educator 
from Pinellas County. 


CANADIAN SECTION 


1960-1961 Officers 
(Elected Sept. 14, 1960) 


President — Ken Vaughan-Birch, 
Vancouver; Vice President—R. J. Des- 
jardins, Toronto; Secretary-Treasurer 
—Grant A. Bacchus, Toronto; Eastern 
Director—J. Lacoste, Montreal; Cen- 
tral Director—R. D. Cowley, Toronto; 
Western Director—Robert Bailey, Cal- 
gary; Past President—W. H. Finnbo- 
gason, Winnipeg. 
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MEMBERSHIP APPLICATIONS 


(Continued from page 60) 


COLPITTS, Robert Joseph 
Traffic Engineer—City Hall, 201 West Main Street, Alham- 
bra, California—for ASSOCIATE. 
CROWLEY, Kenneth William 
Research Analyst Port of New York Authority, 111 
Eighth Avenue, New York 11, New York—for ASSOCIATE. 
DIERSTEIN, Philip G. 
Traffic Maintenance Supervisor—lIllinois State Toll Highway 
Commission, Twenty-second and Midwest Road, Hinsdale, 
Illinois—for ASSOCIATE. 
HOCHSTEIN, Samuel 
Director of Traffic Services—New York City Department of 
Traffic, 100 Gold Street, New York, N. Y.—for ASSOCIATE. 
HOLLOWAY, Frank M. 
Assistant Engineer of Traffic (Civil Engineer III)—Florida 
State Road Department, Tallahassee, Florida—for ASSO- 
CIATE. 


HUBBARD, Robert Albert 
Associate Traffic Engineer—Virginia Department of High- 
ways, 1221 E. Broad Street, Richmond 19, Virginia—for 
ASSOCIATE. 
MAYER, Howard Charles 
Outdoor Lighting Specialist—-General Electric Co., 570 Lex- 
ington Avenue, New York 22, New York—for ASSOCIATE. 
MILLER, Clifford Harold 
Traffic Engineer—Room 411 City Hall, Tulsa, Okla.—for 
MEMBER. 


MUELLER, Edward A. 
Assistant Engineer of Traffic & Planning—-State Road Dept. 
of Florida, Tallahassee, Florida—for MEMBER. 


ROTMAN, Morris 
Traffic Analysis Engineer—City, Dept. of Public Works, 
Traffic Division, 129 Adelaide Street, West, Toronto, On- 
tario, Canada—for ASSOCIATE. 


Positions Available 


FRESNO COUNTY, CALIFORNIA 


Position: Assistant Traffic Engineer. 

Salary: $563-$703. 

Requirements: Engineering College graduate plus one 
year’s graduate work in traffic or transportation plus 
one year of TE experience. An additional year of ex- 
perience may be substituted for the required graduate 
work, 

Apply: E. W. Firby, Director of Personnel, Room 101 Hall 
of Records, Annex, Fresno 21, California. 


(Continued on page 64) 
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DO YOUR TRAFFIC SIGNS LOOK LIKE... 


PUR UUBRAGKCLCCETEE CSCS CHEST fg 


LEAD-FREE REFLECTIVE GLASS BEADS 
COULD MEAN THE DIFFERENCE 


Signs employing the finest reflective materials are adversely affected in a 
number of ways, such as by moisture, thermal changes and dirt... as well 
as acts of vandalism, accidental breakage and normal wear and tear. Further, 
the sulphides in industrial fumes attack glass beads containing lead, causing 
them to turn dark, with a consequent loss of their reflectiveness and visibility. 
Maintaining adequate visibility through fair weather and foul for maximum 
safety is a must. To ignore this fact is bargaining with lives. So, it is just com- 
mon sense to buy lead-free beads that won't turn dark. That's why street 
and highway engineers specify Flex-O-Lite Lead-Free Reflective Glass Beads 
—with full confidence in their maximum brilliance and lasting reflectivity 
throughout a longer life. Specify the beads proved best by test. 
Insist on Flex-O-Lite Lead-Free Reflective Glass Beads. Write for free, 
informative brochure. 


FLEX-O-LITE MANUFACTURING CORP. 


8301 Flex-O-Lite Drive, St. Louis 23, Missouri 


Flex-O-Lite of Canada, Ltd., P. O. Box 216, St. Thomas, Ontario, Canada e Paris, Texas 


MAKERS OF DROP-ON « FREE-FLOWING 


STANDARD « MILITARY * MOISTURE-PROOF « HIGH AND MEDIUM INDEX SIGN BEADS 
OcToBErR, 1960 


$831 REFLECTIVE GLASS BEADS— 
Best for white and yellow signs. Meet and 
exceed all test requirements micro- 
scopic, acid, sodium sulphide, spherical 
content, gradation. 


FREE-FLOWINGREFLECTIVEGLASS 
BEADS—Won't agglomerate. Contain no 
injurious waxes, oils or resins Offer per- 
fect adhesion to any suitable traffic bead 


Tal: ee a 


TYPE H SAFETY SPHERES—Approxi 
mately fifteen times brighter than standard 
highway beads. For reflectorizing guard 
rails, curves, bridge abutments, safety 
islands, etc. Offer maximum reflectivity at 


lowest cost 


FLEX-O-LITE FREE-FLOWING 
TRAFFIC LINE BEAD DISPENSER— 
New, simplified. Affords years of trouble 
free operation. Ideal for municipal and 
highway use. Attaches to any traffic line 


paint machine. Satisfaction guaranteed 


Ask about our Sign Bead Applicater 





Professional Service Directory 


DE LEUW, CATHER & 
COMPANY 


CONSULTING ENGINEERS 


Public Transit Subways 

Traffic & Parking Railroad Facilities 
Expressways Industrial Plants 
Grade Separations Municipal Works 
Urban Renewal Port Development 


150 North Wacker Drive, Chicago 6 
San Francisco Toronto Boston 


TRAFFIC 
TRANSPORTATION PARKING 


THE CLARKESON 
ENGINEERING COMPANY 
INCORPORATED 


285 Columbus Ave., Boston 16, Mass. 
COmmonwealth 6-7720 
HIGHWAYS AIRPORTS 


TRAFFIC-WISE PROCESS CO. 
520 Fifth Ave. New York 36, N.Y. 


Methods for progressing heavy traffic in 
small block cities. Primary-secondary co- 
ordination with high expediting power. 
Systematic coordination between highway 
and street traffic. 

John K. Masten, Consultant 


Pats. 3,926,332—3,926,333 


Positions Available 


CITY OF SAN DIEGO, CALIFORNIA 


Position: Associate Trafhe Engineer. 


Salary: $713-$866 per month. 


Requirements: Equivalent to 


from college with major work in engi- 


graduation 


neering, plus three years of professional 
experience. 


Apply: Room 453, Civic Center, 1600 Pa- 
cific Highway, San Diego, Calif., be- 
fore November 21 at 4:30 p.m. 


Position: Senior Trafic Planner. 


Salary: $825-$1002 per month. 


Requirements: Equivalent to graduation 
from college with major work in civil 
engineering, urban planning or related 
field, plus four years of progressively 
responsible transportation planning ex- 
perience. Up to two years of highway 
design experience may be substituted 
for planning experience. 


Apply: Room 453, Civic Center, 1600 Pa- 
cific Highway, San Diego, Calif., be- 
fore November 14 at 4:30 p.m. 
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Traffic - Parking - Highways - Transit - Design Consulting - Financing Aids 


City Planning - Urban Redevelopment 


E. A. BARTON and ASSOCIATES 


e Consultants e 
Cleveland Transit Building * Cherry 1-0600 ° 


San Francisco ° Baltimore ° Toronto ° 


TRAFFIC TRANSPORTATION PARKING 
EXPRESSWAYS AIRPORTS PUBLIC WORKS 
Surveys — Reports — Design — Supervision 


EDWARDS AND KELCEY 


Engineers and Consultants 


3 William Street, Newark 2, New Jersey 
Boston Salt Lake City New York 


Providence Minneapolis 


INDEX TO ADVERTISERS 


Automatic Signal Division of Eastern Industries 
California Metal Enameling Company 
Cataphote Corporation 

Crouse-Hinds Company 

Duncan Parking Meter Company . 

Eagle Signal Company .. 

Fischer and Porter Company .. 

Flex-O-Lite Manufacturing Corporation 
Hawkins-Hawkins Company, Inc. . . 
Kerrigan Iron Works Co. 

Marbelite Company 

Minnesota Mining and Manufacturing Co. . 
Motorola Communications G Electronics, Inc. ....... 
Planet Corporation 

Prismo Safety Corporation 

Radiator Specialty Company ....... 

B. GC. Reilly Company ........... 

M. H. Rhodes, Inc. 

Snowfast Establishment 

Stimsonite (Elastic Stop Nut Corporation) 
Streeter-Amet Company 

Time-O-Matic, Inc. ............. 

Traffic Signals, Inc. 


Union Metal Manufacturing Company 


TRAFFIC ENGINEERING 


Cleveland 14, Ohio 


St. Louis 


RAMP CONSULTING 
SERVICES, INC. 


Parking Programs * Feasibility Studies 


RAMP ENGINEERING 
ASSOCIATES 


Engineering and Design Services 


2 West 46th Street, New York 36, N. Y. 
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TRAFFIC ENGINEERING HIGHWAY PLANNING 


BRUCE CAMPBELL & ASSOCIATES 
ENGINEERS 


PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 











Engineers 










Bridges, Highways, Tunnels, Airports, 
Subways, Harbor Works, Dams, Canals, 
Traffic, Parking and Transportation 
Reports, Power, Industrial Buildings, 
Housing, Sewerage and Water Supply. 











177 MILK STREET ° BOSTON 9 
AIRPORTS 











PARKING SHOPPING CENTERS 165 Broadway New York 6, N. Y. 














HOWARD, NEEDLES 
TAMMEN & BERGENDOFF 


Consulting Engineers 
Traffic Analyses Transportation Studies 
EXPRESS HIGHWAY PLANNING 


REPORTS AND DESIGN 
ADMINISTRATIVE SERVICES 


1805 Crand Avenue 
Kansas City 8, Missouri 
New York Cleveland 


CRAWFORD, MURPHY & TILLY 
CONSULTING ENGINEERS 


Water Works - Impounding Reservoirs 
Highway - Municipal Streets - Expressways 
Traffic Problems - Airports 
Swimming Pools 
Sewers - Sewage Treatment 
Waste Treatment - Storm Drainage 
Flood Control - Surveys and Reports 


755 So. Grand Ave., W.; Springfield, III. 
Lakeside 8-5619 








HARDESTY & HANOVER 
CONSULTING ENGINEERS 


BRIDGES—Long Spans of All Types 


Movable—Lift, Bascule & Swing 
Hanover Skew Bascule 
Grade Crossing Eliminations 
Other Structures Foundations 
Expressways and Thruways 
Design—Supervision—Inspection 
Valuation—Reports 


101 Park Avenue New York 17, N. Y. 
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S. Herbert Taylor Frank J. Sleeper 











































































































David L. Taylor William H. Taylor 
eee PALMER AND BAKER ENGINEERS, INC. 
CONSULTING ENGINEERS — ARCHITECTS SHERMAN, TAYLOR & SLEEPER 
Surveys — Reports — Design — Supervision — Consultation CONSULTING ENGINEERS 
a Transportation and Traffic Problems Tunnels Bridges Highways Airports (All phases of Civil Engineering) 
Industrial Buildings Waterfront and Harbor Structures 501 Cooper Street, Camden 2, N. J. 
51 Graving and Floating Dry Docks WOodlawn 6-2552 
Complete Soils, Materials and Chemical Laboratories Park & N an nieschentettte 8, 003 
E _ ar orwood Aves., Merchantville 8, N.J. 
a By 58 Mobile, Ala. New Orleans, La. Washington, D.C. NOrmandy 3-4848 
8 
senator 59 
JENKINS, MERCHANT & NANKIVIL 
GANNETT FLEMING CORDDRY and CARPENTER, INC. poles 
4 onsulting Engineers 
---EN G INEER S agri Municipal Improvements Gas Systems 
10 Highways & Aijrports Water Systems 
CONSULTING SERVICE FOR TRAFFIC PARKING and TRANSPORTATION PROBLEMS Power Development Sewerage Systems 
39 City Planning — Highways — Bridges — Flood Control Traffic Surveys Industrial Plants 
Water Supply — Sewerage —Industrial Waste— Garbage Disposal Flood Control —- Recreational Facilities 
63 Appraisals — Investigations — Management Investigations and Reports 
600 NO. 2nd STREET HARRISBURG, PA. 801-805 East Miller St. Springfield, 11. 
18 Pittsburgh, Pa. Philadelphia, Pa. Daytona Beach, Fla. Medellin, Colombia, S.A. 
6 
TIPPETTS — ABBETT 
48 McCARTHY — STRATTON 
GEORGE W. BARTON RAMP CONSULTING hte 
41 & 42 & ASSOCIATES SERVICES, INC. Traffic, Parking and Transportation 
s » © ic Studies and 
ete 9 CONSULTING ENGINEERS Parking & Traffic Surveys Design Services mitt Se es 65 
d Parking — Highways Parking Programs Feasibility Studies Highways, Subways, Bridges, Tunnels—Air- 






Traffic — Transportation ports, Ports, Harbors, Power Developments, 


2 West 46th Street, New York 36, N. Y. Water Supply, Sewerage 






600 Davis Street 


Evanston 


Planning, Reports, Design, Supervision 
of Construction 
375 Park Avenue 110 Market St. 
New York 22, N.Y. San Francisco, Cal. 


Formerly Consulting Service Division 









Ilinois Ramp Buildings Corporation 













































































Re ee 50 
Pie! 55 ; 
or ens dala HIGHWAY ALFRED KAEHRLE ASSOCIATES 
raffic a 
pact ’ pti TRAFFIC ENGINEERS, INC. coum eaueals 
sed 3 WILBUR SMITH & ASSOCIATES pete: ee 8 ee, Highway Planning — Highway Design 
495 Orange Street Traffic Control - Design of Lighting Traffic Engineering Surveys 
“a 5 New Haven, Connecticut note ps Heownenal Parking Studies — Shopping Centers 
oy ‘on ree’ 
be Columbia ¢ San Francisco ¢ Richmond Brookline 46, Massachusetts 10 North Main Street 
53 $.c. Calif. Va. LOngwood 6-0275 West Hartford 7 Connecticut 
Shae 37 
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Such international fame must be deserved! 


The Champs-Elysées in Paris has been called the 
world’s most beautiful street; Prismo LifeLine has 
been called the world’s most reliable reflective traf- 
fic striping. Prismo’s consistently brilliant perform- 
ance in a world on wheels, is overcoming language 
barriers, crossing national boundaries, changing 
traffic marking traditions on both hemispheres. 


Every type of traffic artery on three continents .. . 
North and South America and Europe .. . is now Parisian ‘‘ouvriers”’ put down Prismo LifeLine 
benefiting from Prismo LifeLine’s 24-hour depend- on picturesque Champs-Elysées . . . only one 
ability and enjoying the economy and durability of many world-famous streets and highways 
of pavement markings that guarantee longer life safety-marked with Prismo reflective materials. 
and greater safety than ever before. From super- 
highways to city streets Prismo is the undisputed 


world leader . . . easy to apply, quick to dry, tough, 
flexible and moistureproofed for weather resist- 
ance. Traffic engineers of many nationalities agree 


on this: Prismo LifeLine is the best safety striping 
investment on the world’s markets today. SAFETY CORPORATION + Huntingdon, Penna. 








